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v ~  SUMMARY Page '3 _of 71
Module Ho: "' Module Title:
, Preventive Maintenance ~ ' | N
., | Submodule Titles - ’
) <-s—— 1. Introduction .. : ‘/
' Approx. Time: . 2. Records. 2hd Schedules :
, . " 3. "Implémentation .
- 19 1 a. PM on Sample Equipment
. . P : b. 0 &M Manualg . =~ ° |
I 4, PM Fauipment
"?)vgraﬁ Objective: : (
~ Upon completion of this ‘module the learner should be able to use preventive ’
maint¥nance records, operational and maintenance manuals and general tools and ~
. instruments for the performing of preventive maintenance. \ -
SN : K
— . Z ’
Instructional Aids: , o
4 Handout . ,
AV - Overhead transparancy !
Instructional Approach: B R
Discussion PR .
- Demonstration " .
Exercise )
References: . ’ . i ,,,. ., u e )
-l 1. Mgin‘tenancev Management Systems for Municipal Wés'te}vatqf Facilities EPA-430-
‘9"7,4‘004 ' ] . I \“ > \ )
2. MOP 11 - WPCF S e , ,
3. Manual of Instruction for Water Treatment-Plant Operators, N. Y. Dept. of
( Health i ’ Ty u" » m K
~ Class Assignments: , .o L. . R
Study handouts _ - ) - A S
o Read the parts of text covered in class ¥ - .

3 A -
\ s
v " i . <
> B
v
] ~
- 2 . . 1




' . _— Page _ 4 of 71

Module Ho; . Topic: - ‘
. © | SuMMaRy - Lo
-~ ) b ] : P . ! . “
" |Instructor Notes: ' Instructor Qutiine:
-
1. The diagrams, charts and 1. Introduction
figures are to be used o ' '
as handouts and overhead | . A.. What is PM ‘
transoarencies. ] -
. - B. The PM program
h C. Operators responsibi]it{gs'
_ 7 D. Types of equipment used in a PM program
2. "Hands-on" use of PM ° II. PM Record Supplies
”, equipment and application | , -
of PM uppn specific - A. Importance
equioment if available. . o
. B. Record system

C. Application

\

3. The learner should either II1. Instrumentation and .tools used to perform PM ~
bring their own 0 & M )

manual or the instructor ’ - C .
J could show a sample 0 & M | _ ' ’ -
manual. . - , : ’
18 ~ . R ) .
4, The evaluation is in2 IV. PM on sample equipment,
» parts. , .
' . V. "0 & M manuals
a. ‘Aritten - ot . ﬂ " -
< b. Performance = c . -
evaluation - :
. " \ ¢
5 } ) ' VI. Evaluation
. . ~
-
' N

3




. ‘ : f‘é 5 Of 71
a - Module No: .- Module Title: . "
: o ) : . .
,i , Preventive Maintenance . -
' L ' Submodule Title:
}, . | Approx. Tine: ' Introduction
| .> ’ B Topic: .
2 ‘ 2 hours * | Concepts of Preventive Maintenance
Vo Objectives:

Upon completion of this submodule, the learner should be able to

1. Define "preventive matntenance". '
o 2. ldentify the basic conponents of a PM program in a water or wastewater
‘ ) system.
Describe the operato

(i responsibilit1es in a PM program.
Define the-different Y

-
oW

pes of PM within a water or wastewater fac111ty
,.\_,_“,\‘ ) . - - . - — -
- Instructional Aids: >0 Rl
" . Co . . o
5 Yandouts "s .
1‘\ .
v “
\ ' ‘ . !
g e S = .
. X~ Instructional Approach: -
o L . .
\

\ S Dﬁstussidn
\ ' : -

.
. ’ »
\‘ Referggges ' :
‘ Persona1 notes . .
’
® ¢ N L 4 » ‘
\ ) .
~ ,\ ‘ ‘
) ) i - ! " A he " i
& ,'\ {CQlass Assrgnnnnts
: \ Study conp)eted note guide
d . \‘

. “: .
| N
y ' ) ‘ L4 “y ! ot .
:‘A ' ’ . g’w I- N 8 )




. ‘ n R o page 6 of 71

\ -
] v
/ Module. Ho: = -, Topic:— - - ’
) o ’ Introduction
Inst&g;ctor Notes: ©~'{ Instructor Outitne: .
" AN Lo ' , | J
1. Stress the iniportance of A. What is PM? ~ ” 3
PM c. .
, ‘ ' 1. Protecting -an investment.: -
. 2. Avoidance of costly breakdowns :
3. Keeping. costs down by "watch doggmg"
equipment and inventory.
. 4. Kéeping your facility in peak operatwna]
y > : cond1tion
2. Hand oﬁt note guide énd . 1 8. lThe PM program St - .
explain. . AN et
R ' . "1. Organize time and materials
) a. PM records. ¢ . .4
' b. Inventory
- Cc. Man hours 8
~ ‘ : ' tece Operators responsibﬂity :
. " 1. Continuous observation of equipment and
, ' records — A
N ‘ .. e
. v a. Must'be able to:
. - Detect problems ;lnd remedy them. ;) o
. A < Operate maintengnce equipment -
._ : \('{:‘_\\ Use records and manuals :
: NPt Work with other staff ' .
-] Keep costs to a minimum
4. Instpuctor m;};h follow - D.. Types of equipmenf dv\ered in 2 be programf
the heading in ,the note Co / ) "o
. guide so that the learner . 1. Mechanical.” . Lo }
: " can'effectively take notes. . )
R 2. .E]ectrica] : v ) ‘-
L : \ . . . '
~ . 3. Building and grvunds
i P - xu ;J:
. 4. Safety equipment
¥ . ‘/ ' : .
AV ] , ’ »
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) Page 7 of, 71
R 5
: NOTE GUIDE ‘ o
*A. What is PM? ' ,
L4
¢
&
B. The PM Program:
» g \/:
\\\ A -
? : ™~
By AN i
: ™~
4 ' 4 ' \
C. The Operators Responsibility:
\ . o
. T .
& - .
\ - ' «
. . .
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! \
‘Module No: Hoduie Title: ’
o ' Preventive Maintenance y
-
/
. Submodule Titie | ~
) Apgfox' Time: - Records and Scheduies . —' . X
) Topic: X 2
4 ~
- 3 hours Starting a PM record, system
Objectives? -

4 ' Upon completion ot this submodule the learner should be ablesto:

Define the component stagés of a PM records system.

1 ' -

Handouts
Overhead transparancies
Text:

t.

€

"Maint Management for Municipai Nastewater Facilities".

Ll

1.
2. Explain the importance of PM records in welation to systems evaluation and
) cost effectiveness
. . - v:::,; '.’ .’Q \
Instructional Aids: A

Instructional Approach:
fscussion .

<

/

3

monstration with overhead transparancies

~

A\

/

References:

/

74 004.
MOP 11 GPCF

L

<

4

’

-Manuai of’, Instruckion for Water Treatnent Plant Operators, N. Y? Dept. of H
! -

-~

-~

Maintenance Management Sysfems for Municipai Wastewater Faciiities, EPA—430/9-

L4

ok

feaTth

-

Class. A591ggnnnts T\_r

Study handouts -
| Read the parts of text covened i
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Module Ho: ] _

Py Equipmént (Records and Scheduies)

¢ . . -_

Instructor Notes:

Instructor Outiine: ”. ’ _— :.

—~—

-

1. Provide sample handouts

- #1, 2, 3,.4 and overhead _|-

transparancies for each
item in "B", @
. \r‘
2. Divide class 1nto groups
of 3 or 4 persons for
Part C. Each group will

work with a specific piece
Pf equipment.

~

"

® ,.

—
.

A. _Imﬁorténee of records for aiPM program

1. Indicate trends in equipment efficiency
Show cost effectiveness of maintenance
program. , .
B. Records system - Define and demonstrate each of
the following:

4

1. Plant lo . .
2. _Equipmeng\tatalog R !
* 3, Maintenance record: " ID card ~ service
record - °,

4. Inventory cards .

C. Application
1. Have learners prepare record systems or
equipment that is on hand

D Review
1. Questigns and answers én. Part- C .
2. Diseyss application of record systegs to
v Juvter and wastewatér facilities of various
sizes and types.
rd

£

10 ‘
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' | HANDOUT #1 .
Typical Daiiy Treatmept Plant- Log Entr& ,
~ Small Activated Sludge P]antle - o <
Thursday, Auguit 4, }977 . ‘ . ) " . . ‘..f |
D. Clampe, Superintendent. F. Smykes, Operator-Chemist. L. Jerkins, -
Maintenapce, —_— | B - LT o
./7:00 ?.m. ; " Collected flow data, p1ept checkout, found ;kimme trough
) cloggaq with grease and floating so11d§ Pump #1 in 1ift
L station warm and not pumping. -Ch]é&inator injector Jine
i . ;*)élpgged;. Turned Pump.#1 ptf. 'Revieued 1q§ entry for ‘
' o Wednesday. ‘ ] I ’
7:15 a.m. C]eaped skimner trough and chlorine line c]eaded bar screen;‘ )
and grit chamber ' | i ~ 5 '
© 8:30 a.m. Pump 31 c]ogged with bed sheet Punp was pu]led inpe]]er
) "; Cleared and reinstaT]ed Put 1 back in service
10:00‘3.@.‘ Smykes conp]eted dai]y sanpling and began analysfs. Jerkins
completed - datﬁy Tubrication and c]ean up routine, Coffee i'
break ”" N N T
- 11:30 a.m. qReceiveqhseal for effluent pump #2. InYoice #5086 from )
7 - McFern Manufactiuring Co. ) / )
. voe P

“ 1:45 p.h. Reviewed lab data.” Sent Shykes to adjust air. up 5 cfm,and vf_

begin wasting so]ids/to the d1ges€ir U ‘

2;30‘p.mt Assisted by Jerkins: effluént pump #2 was reassemb]ed and put
\ back‘into service. 1200 gal. of s]udge wasted to digester.
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2:45 p.m.

i

HeaQy rain began.

.partly open-

vextra shift

- - .
~» .. - . '“.

’ ~ [ 4 , R .

N .-

/

Vis1ted by . Mayor concerninq(odor compiaint
Exp1a1ned that recent high flows have caused excessivemR:) '

hydrau11c 1oad1ngs wﬁrch have washed solids to therpo11shtng

ponds causing putrification in 1agoon

.

StresSed necessityis
to step up /1 study.- '

Found ch]orine 1nJect1on ]1ne klodﬁed 53%1n.- Automatic‘Va1vé'

- .

-

Nifl repair tomon;dw )
Notified Smykes to begin monthly’ 1ndqstria1 monitor1ng progra
on Moﬁ'day, August 8. * ° -

Rained 2. 5" and stiT] fallin

-

FinaT p1ant checkout* comp1eted
FTow 1ncreas1ng rap1d1y Agreed that Jerkins would WOrk an
If troub1e occurred‘to contact me .at homg

Bar siieen and grit chamber c1eahed again to prevent prbb1ems
through*the night® ) ! '~1 <

D. C1empe. Superintendent f.

B -t 34 )'

12.
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Ty
L S HANDOUT #2
o £qu:l Ement Catalog: Sn@’l’t Imn'Fi‘l’Itrat‘l;)n F;lant
VA _ o : L.
, = 10. North well
\ . o 11, We‘ll"punp ‘ \
12. . Head gauge . ) )
. ‘ ‘ 13. Check valve /
. .14. Forcé main S | B
oo 2 15. Automatic controls ‘ '
) ; 16. Building Ty
- o 0. -South well (.
’ 21, Well pump B
o . 22. Head gauge ~
- 23: Check valve ~
AU o _fematn
) . 25.° ’Aufom;ti_c controls /f — \
., 2. Building ...
30‘.. Elevated stdrage tank
31. Altitude valve ~ . . t
= § . 32, Altitude -J?ress‘ure géugé (
o . - 33, Catlodic prote:ction' | i . ‘
_\ 40. P;‘essure iron filters. ' e . o
a1 Filter closest to eri%ran?e_{_ | |
~ . M2, Middle Filter |

Furthest filter Y *

-

| Q : 43.

44.

Force main

13

ol




' 51,
52.

53.

54.

¥

56.

57.

55.

Chlorination equipment

Chlorine cylinders

Regulator

Rotameter

Feed Yine

High‘pressure pump

Injectors

rsInjector lines
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HANDOUT #3

Equipment 1.D. Card

Equipment P

Electrical

Name: Turbine pdnp

Serial No: 2033568

Name : Pump motor

Serial No: D 266 SAI
Model: 42 G v Model: 334
Size: 6 ‘inch Man: Ampashuck €orp.
No. Bowls: 6 . Voltage: 220 amps-9.8 RPM 1760
Rate: 250 GPM v Phase 3 Frame F-1 H.P. 10
Head: 134, ft. ' e

‘ _ Maintenance

Lubrication Work to be Done Frequency
Motor bearings: Slimyslick #40 Check seal Tube 1/day

' . y Chgck~for vibrations 1/day

or equiva]ent

. Seal: Grimngock Al4 .or

gquiva]ent

Check running amperage 1/week
Lube’ motor bearings 1/6 months
Pull pump and inspect 1/yr.

e
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HANDOUT #4

[ 4
" Service Record

Cat. No. 11

Work Done

Iiﬁtials

Pump pulled for inspection
Seal replaced

Shaft aligned ‘

Motor rewound’

Bearings lubed

Motor bearings lubed '«

N
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‘ ‘ Page 16. off 71
HANDOUT #5
\ _ ) ‘ Inventory Card
N Item Descr1pt1'on:' Mechanical seals for well pumps #1 and #2
S Quantity: Max._ 4
' Min. 2 *
- " Inventory Information.
Date TQt}xantit_y stocked Qu}antity in use Supply Info.
1-8-73 2 ~ 2 Slippery Seal Corp.
|2 cat. fo. as22 |
’ , Vi
N
. - .0,}« .
] Vs A
4 X , ‘.
147
. ~ .



PM Equipment
hpprox. Tige: ‘.

< .
_ |
o , . o’
P.“ 17 of 71 -
Kodule lio: | Modute Titie: A ‘ §
Preventive Maintenance A . N -
, Suwmodule Title: f '

fa

Topic: o , _
"6 hours Instrumentation and Tools : ~
Objectives: e i -
- Upon t‘e completion of this submodu'le the learner should be able to’ 1dent1fy and
nanuaﬂy operate N
' , 7. Feeler gauges
1. Pressure monelneters : g 8. Runout gauge
g. Volt - ohm - Amp meter . ‘ 9. Depth gauge
. Inside and . outside calipers 10. Vacuum bauge ey oo
4. Tachometer . ° 2 11, Ktitude gauge = u& -
5. EXT. meters * .s. 12, Lubrication apparatus
6. Full wrench set 13.. 'Thermometer
Instructional Afds: . T N
_Items 11sted above . ' ‘
{Instructional Approach: ~, -
Demonstration - . \
_Physical manipulation of equipment <
“Discussion
- \-‘

References: <

Manufacturers Operating Instructfons

/

Class: Assignments .
Physical practice with equipment avaﬂab'le

‘- 18

g A
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oo page 18 of _71°
Module Ho: - .Topic: -
o PM Equipment- (Inst;umentation and Too1s)
Instructqr Notes: Instructor Outiine*
¢ \
Have enough ofeach item A. Tools useful in a PM Program ‘,
listed so that each class ¢
member can physically 1. Discuss the use and purpose of each of the
handle and operate all of following items:
them,
. a. Vo]t - ohm - amp meter
b. Tachometer g’“ )
-iix. c. Full wrench set (If not possible to
. obtain a full set then 1ist missing pieces
' d. Inside and outside calipers .
* e. Elapsed time meters
f. Fee*e; gauge
g. . Runout gauge '
h. Depth' gauge ° : ]
—— i. Vacuum gauge . -y,
j. Pressure manometer
} k. Altitude gauge
1. Lubrication apparatus
. m. Thermometer
Miarnf fnstruments and 2. Demonstrate usaéé@i
teols should be according . - . .
to manufacturers . a. Use each of the items listed above
instruction . in a working application, so that
- *ithe Jearner can observe the proper
usage of each item.
Have process equipment - 3. _Assign atl members of the class to manua11y
available so that ‘these operate each’ of these items (small groups).
* {tems listed can be used * -
by the learner in an . ‘
actual working fpction -
Divide class into groups - " .
of 3 or 4 ‘persons :
B. Review

+ '1. Discuss with learners their experiences

with equipment.

2. Discuss how this equipment can be used in

their own working applications in their
‘own water and wastewater facilities.

\

7

19 . . ) -



‘Module No: <Z\ Module Title: .

. .
Preventive Maintenance ' L '

Submodule Title:

. i ; Implementation .
A Approx. Time: -
A C ot Topic:
- | 4 hours PM on Sample Equipment 1 \ s
) . 10bjectives: o . ' ” /
AN < i 1 (
Upon the completion of. this submodule the learner should be able to ;

'\ 13
1.. .Physically locate maintenance points on randomly chosen pieces of water
"and wastewater equipment. -

t

(4
2. ‘Explain the use of records in correllation to' the sample equipment.

- 3. Nrﬁte an emergency plan in case of process equipment breakdown.
. \ \ . - N
Vo , ;
o 1 VT ¢
——

( Instruct?onal Aids: . ' ' v

Handout .

Equipment on hand T o

) T"h*\

oo Overheadhtranspaganif/yj )

é-

Instructional Approach:

Demons tration
Discussing
Small grou? participation

|

‘ A}
i

g3

\ i -

References: . ) .
Maintenance\Management Systems for Municipal Wastewater Facilities EPA-430/9-74-
004 ‘ :

" MOP/11 - WPOF (- ‘ ' SR
Manual of Instruction for Water Treatment Plant Operators, N. Y. Dept. of Health

- \‘ s N [

—~ . 3 ‘ ) -
Class Assignments: . . N o :
. & Study héndoutg ' ,
» ’ Read the parts of text covered in class. ) >
g Lt 20

3
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’ : Page 20
|Module Wo: Topic: K > '
3 - - t +
' ’ PM or Sample Equipment - . . Lo
Instructor Note’s: ' Instructor Outuine
» v g\ H 7 - h_‘_'_”
» . ‘ e 2t ’
a Discuss and describe PM pomnts generally found
, \, on most water and wastewater equipment. -
. . . Examples - grease fittings, electric leads, ”
- : . s.gg'ls, bearings. . -
- ' B. Discuss working PM points {nto an organized
S records system
Use overhead transprancy C. Describe and demonstrate how to develop a
and handout 1 trouble ‘shooti ng guide for émergency operation
e Y ) 1. . planning. <
D. Application 7
Class will divide irfto groups | .N1. Class will physic)’l'ly locate, write up
. of 3 or 4 individuals. Each-® PM“records, and trouble shooting guide
. group will produce one set of ph actual pieces of water and wastewater |
‘s written material. Instructor quipment on hand. 5 |
‘ . will work among groups. ) *
' . E. G@nera] class discussfbn of w%rk accomplished -
. #An the graups. | _ }
3 ~ . . //. . ’ - == ~
; : : .
) g . &
t '
& ‘
4 . £ J
’ 4
\ : .
. \ -~ Y S L e
- ? . I ) .' . (9’
< & - '/
\) ’ , -
- »
v *
. - . .
e "‘ R
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3 - - S A z i
- . ' L] 0’
. A . -
- - ) { . TWDUBLE SHOOTING CHART M x ,\ '
« - . . - ' . x ,
e ( I LMotor'vn.l not run on either "hand” or "auto” y
. ] o .
g‘ - ~ U ) Does it make“a hun:ming noise . -
. (-\ v but vuﬂ. not turn .
N ' s . * . N - -~ [ 4
VI e . . T P < » -7
5 ‘ " No — Yge ) ' . .
" . - ] ¢ X . Check .
,:ﬁ s ‘ o u 1] ”,Sf L 2
' A s ~¢ -
! \ - Turn HOA switch'to Fori‘lov voYtage on , ¢ ’ . } .
¥ e I hefid positicn;~does incoming pover supply- .
o N starter pull in} ., < . ,
e : ‘ . e~
ly - " 4 - — ‘
{ : \ No Yes 4 . At-notor terminal box s
\ 5 Cheekr for one line open or no’ \‘4
% 3 1 . voltage on onesline-of ‘
! : sh starter reset Is 3 phase 3 phase pover supply,
2 on{very firmly) [ |breaker make sure other motor |.. g
tripped 5 ‘{s nof running \
o , J / .
_" L Check control single_ phase | | Fér 3 phise &7 - '
) breaker to see if tripped voltage at |, ’
: : starter “
termin .ot ~ :
. : . 8t b 2 5
B Put valtmeter betwveen teminal ) % <8 ‘ )
g v/vbite-vires on it at bottom Ty . ,
. center of panél (neutral bar) . . - L2
) , |and tersinal vith colored wvire 0 ;
g~ on it & bottom of starter ® o,
: behind pover termimis. Does . A
it have 110 to 130 volts 8 e T
. presemt? >y, . -
; ~ ~ l :
h . - ‘ - '
1 ° Yes No‘ 4 “/l
, ” . 'S 2 . -
: : I ’ - -~ .
Check with voltmeter Check. for voltage betwveen °
for 110-130 volts neutral bdar and terminal on ° -
-~ i betveen terminsdl with HOA-=vitch with same collr N 4
. Y vhite wires on it at . vire as on starter, is 100~ | . <)
bottom center of panel 130 volts present?’\ o .
ard teminal vith vhite\ . sy S
‘ < 3 —]
~ . vire ca it at top of Yes 1@ Ko .
starter, is voltage l \ )
presem? Vire between’ starter 3. |Check for vo\}thg% between neutral
- ) I and svitch is open bar and so0lid yellov vire on HOA ,
M Yes Ko . B svitch, is voltage present? -
[White v oo starter-is not | |Push vith‘scnvdriver on one ‘r=Yes ——I—- Ko (
. conpected to neutral dlock of the two litéle squares on r | ! - ¢
{one with v&dte vire on it at{|front of st -0 see if the| |Replace| |Check vél®Age on lozd .
[bottom Renter of panel) armature is }lysale.lly bound swvitch. side of single phase -
. ’ up.."Dogs it/travelifreely. control breaker,is ? &
. ] 3 + 1110-130 prescnt
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"Module No:
/\(;

/

Module Title:

P?éVentfve Maintenance

Approx. Time; /

3 hours J/-

]

P

Submodule Title:
\
;ﬁPlementation

A

Topic”

-

.0 % M-Manua1§

A

0bject4ve§: .

v

[4

Y

o

'i'
The learner will describe the use of operation and maintenance manua]s in
relation to some spe¢ific pieces of water and‘'wastewater equipment.

' Handout

Instrdcf?onal Aids: -

Overhead transparancies

.

Discussion 3

. v,

Instructional Approach:

Oyerhead tran;phranci j///

References:
Albany, N. Y.
MOP 11, WPCF

Operation of

—

Manual of Instruction for Water Plant Operators, Health ‘Education. Service,

-

stewater Treatment Plants,.Sacramenso State ColTege.

Review handouts

-
k4 v

+

e
Cla}s ASSignnmﬁEs:

.
r
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Module lo:

opic:

0 &M Manuals'

Idstructor Notes:

Instructor Outifne:

. . "k ~
1. Hand out samp]é 0 & M

manuals.
’a -

St

I'd
’

2, Hand out copies of the
pump curve. Learner wi]ﬂ
follow as“the instructor
demonstrates its use on
overhead transparancy

PSal

an

A. The 0 & M Manual

N

1.

o

Have the learner fo]low through their copy
of the manual making special dbte of:

Start-up procedures

A1l graphs and 111ust§gtions
Emergency procedure
Maintenance recpmmendations

o0 TOo

Pump curve

a. Knowing recommended pump rates can
indicate if there are problems with
« the pump or piping.

i{ The pump curve is usually part of a aood

0 & M Manual.
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) " MAINTENANCE MANUAL INDEX
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. Identification Nu mber

— Descrigflon
o Warranty B o \ 1
_ Bulletin o o " « / 608
Outline Drawing ’ ' . ' 8@68101-‘(0)

Engineering Order o, ‘ :

. {
Wirlng Diagram
Installation [nstructions .

Cperation and Description of Components

- i . ) ¢
Instructions for Initial Operation “"/

Ma.intsnance Instructions v,

Motor Maintenance Instructions ‘ , -~

Trouble Shootir';g Guide 4

Service Procedures

» o~ Pump Assembly Drawing
Mechanical Seal Replacemeflt : - | ’ .
S&L ‘Wafer Check Vaives o
Veesum Pump ’ ©+ Gt Model IVAF-10M100X
Float Check Valve . - , 87A76 .
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Number of Copies . ) - 7
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SMITH & LOVELESS, Division of the Lcodyne Corporation. Lenexa. Kansas. manufacturer
of the Factory Buillt Pump Station guarantees it to be free from defects in matertals and
workmanship for a pernod of up to one year commencing at the time the pump station
15 placed in operatnon by SMITH.& LQVELESS-authorized persgnnel. but ain no event
is the pump station guarantecd for longet than 18 months from the date of shipment.
This guarantee 15 contingent upon start-up of the pump station by SMITH &
LOVELESS-authonzed personnel and the sdarantee will be voided if start-up’ss performed
by anyone c¢lse. '
B <

SMITH & LOVELESS will be the single source of responsibility to the owner for the
guarantee of the pump station and all nscmmponems provided by SMITH & LOVELESS.
Dunng the guarantee penod. if any part 1s defective or fals to perforn as specified when
operating at design conditions and 1f the pump station has been protected prior to start-up
and has been installed operated. and maintained all . dccordance with the written

* instructions provided by SMITH & LOVELESS. SMITH &‘LOVELESS will exchange free
" of chargé a replacement for such defective part Defective parts must be returned by the

owner to SMITH &. LOVELESS./if so requested.

When covered by the above guarantee.. SMITH & LOVELESS will provide. without cost
to the owner, suth labor as may be required to replace, repair or modify the f\ollowing.
but no other, major components the tank and baffle structure, pumps, pump' motors,
cast iron piping and valves. Except for labor provided by SMITH & LOVELESS under
the preceding sentence, the cost of labor and*any other expenses resulting from replacement
of defectivé parts and from installaion of parts furmished under this wdarranty shall be

bome Q}’j\the owner. ’ M

SMITH .& LOVELESS will not assume responsibility for the cost of any ru{pairs or
alterations made to the pump station structure or its components unless SMITH &
LOVELESS ha¥ ‘gven specific written authority therefor. ) e

PR

* The. replacement or repair of parts normally consumed n service. such as pump seals,

light bulbs, oil, grease. packing. etc.. are conmgidéred as part of routine maintenance and
upkéep and such parts are not eligible for exchange frec of charge under this warranty.

‘SMITH & LOVELESS makes no other warranty either exprcs’s or implied and specifically
" disclaims any warranty as to the merchantability of the Factory Built Pump Station and

as to its fitness for any particular purpose. SMITH & LOVELESS is not responsible for
contingent hability or consequential damages of any nature resulting from defects in design,
m'ater‘ia], wor‘kmanship, or in delays in delivery, replacements, repairs or otherwise.

. Ecodyne Corporation-
Smith & Loveless Division R
An Affihate of Trans,Union Corporation

" »
B
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N e o 1 S
‘Smith & Loveless o

et Well Mounted Pump-Station

’

\

' D
< . : ;

] y B T8 Co W ..W .
FACTORY-BUILT EXCLUSIVELY .BY THE , e o e
"WORLD LEADER IN THE LIFT STATION* - . )
INDUSTRY o o . v .
el - E‘% L & ~ ; ’ - . .w‘ B . )9» ..
\ - Low Costo ’ ‘ . e
o Easy Initallati , . Smith & Loveless Division
asy Instaliation : An Affiliate 'of Trans Union Corporation
X - T Lenexa, Kansas 66215 - s ©®
! Minimum Maintenance - 4 ,
V. ' . - . «
i '.“L ' . - '

[l Dependable
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THINGS BETTER™ REMOVED PRIOR TO BEING ’
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VACUUM-PRIMED WET WELL PUMP'STATION‘

,

. . ) . oy *
‘another exclusive “first! from Smith & L.oveless. -

» -
.

A .

. )
, - Control panel
Thermostatically

controlled —__ - ™ - '
* elgctric heatet, Hinged fiberglas
/'i/ cover. '
. Priming

S&L Sewage pumps — solenoid valve.

.

Vacuum pdmps.

Priming probe

Float check-'
valve and
filter.
e

Manhole cover for
access to wet well.

-~

: { . Lifting loop.

Discharge eccentric
plug valve

<3-v:a¥hvg!y%,f;,;né)sheq i { T Resilient seat
. ¥ . check valve.
X -
!“;, </ ~
_ Flexible i -
\. (cboyuggrtg); ?_ “' High-level :

displacement
{ switch.

e

. L

42

N

3

Discharge piping : LB
Jal ‘!‘C -
(by others). S Low-level
ML displacement
' s F switch, ‘
= B
’ AR :
g s
Suction pipe P Sk R
extension | SNSEN v Pump cutoff
{by others). ., B displacement o
, m.—,'*z-;% :a' . Switch. . .
"‘?f*-?i} ok —_—

E lk\l‘c‘tenled

Aruitoxt provided by Eic:



Smith & Loveless . .. ' " ‘

,

the world’s largest manufacturer of factory- buult sewa,ge

transfer and treatment equupment : .

The Wet Well Mounted Pump Station . . . HOW IT WORKS C

When the wet well level rises sufficiently té®tilt the

" low level ON displacement Switch, the vacuum
pump, connected to the base pump, will activate’

and prime the base pump. When the liquid level in - -

the base pump reaches the level sensing probe the
vacuum pump will shut off and the pump will 4
immediately start. ‘

>

If the inflow to the wet well is greater than the -

capacity of the base-pump the wet well level will
continue to rise and tilt the high level ON displace-
ment switch This will cause the standby-wvacuum
pump to activate and prime the standby pump. As
soon as the liquid level in the standby pump .,
reaches the level sensing probe the vacuum pump
will shut off and the standby pump will lmmedlately
start.

The liquid is forced up the suction pipe through the
i centrifugal pump, out through the discharge pipe,
" through..a resilient seat check valve and a dis-
charge valve intd the force main._ .

" The pumps will décrease the wet well.level until the

= . ) pump cutoff d|splacemeni switch tilts down and ” | |

kP 8§ ) opens. This shuts off both pumps. The pumps rey .
. main primed and the vacuum pump will not come

on unless the liquid level has fallen below the level

sensing probe and the low level ON d|splacement * s

I

swutch has'been trlted . ‘ .

-,

st
C e -~ P

Smith & Loveless Division
0 ' An Affiliate. of Trans Union Corporation-

Lenexa, Kansas 66215 . . . ® .. . < ‘

Manufactured by Smrgh & Loveless and its licensees at =
« Ontario, Canada « Gsaka, JaparP- Denbighshire, England e JBrussels. Belgium
« Helsinki, Finland « Sydney, Austraha « ngston Jamalca

“First to Do-Thmgs Better” . -
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‘ELECTRICAL POWER

£y

'INS¥ALLATION INSTRUGYIONS . \

FOR

FACTORY- BUILT WET WELL MOUkTEMlF\ STATION !

1

o~

-~

fectory-built unity including all equipment ready
to operate. It has been thoroughly tested at the
fecctory by zctual operation on our test. floor.

Your Smith & Loveless pump station is a complete '

Evary item of mechamcal and electrical equipment .

has been operated and found free of defects.

A

k of electrical services can create I¢ng delays
in complcting van installation. Therefore, it_is
advisable to notify the electrical contractor “andfor

the *local power compahy, well in_adv e’

actual installation, of the requirements for the
oleztrical sarvice.

- ELEC'i’R]CAL SERVICE REQUilﬁE&‘.E-‘

0TS

The sdtion requires a 3-phase, 60 c;,r(.ﬁe poAv.
sup plus a 20 ampere, 115 volt, single phase,
60 cycle control Fircuit supply.

A’ weatherproof fused disconnect switch” must be
provided for the station power service end 2
separate we‘aﬂ\erproof fused dizconncet -\.m o for
the smgle phase semce except whare o-als.,
4wire,” 115 volt phase to grous ad sarvice ic
prowded .
All ‘station power seryices mu;rﬁ*noume.! on the
service pole to the ctatuon "ot < should b, the
following size:

¢

. %3

P
-

230 VOLT, 3-FHASE, 3-WIRE POWER 'WITH SEPARATE' ‘
115 VOLT,. SINGLE PHASE SERVICE FOR-AUXILIARIES
Motor Fusible Entrance  ° Fuse Size . Conduit | Wire
HP Switch Size (Amperes) Size Size y
(Amperes) I ~ / Ny . - :
) ! 30 " 5. |\ a4 |, #2
2 /N, -~ | 20 1. a4t | #2 \
3 30 \'; . . 25 T 3/4% . #0, h
5 . L. 60 w 45 _ 3/4" #8
/2 ) % 60 : . - 80 e |1 | #6
10 N . 100 . : 100 - 1. 11/2" #4.
15 Eoo 175 1.1/2" v #2
460 VOLT, 3-PHASE, 3-WIRE POWER WITH
SEPARATE 115 VOLT, SINGLE PHASE S%RVICE " A
. . FOR AUXILTARIES . . __}Z
- L
Motor , Fusible Entrance Fdse Siza Conduit Wire
HP Switch Size . {Amperes) Size ’ - Size,
( (Amperes) - © ‘ - :
1 . 30 10 3/4" | T #2
2 30 10 - 3/4" #12
3 30 15 | " 3/4" - #2 ,
5 - 30 25 3/4" To#0 -
7-1/2 30 3. 30 3/4" #0
o 10 ° 60 © 80 RN #8 .
EMC 15 100 18 7.70 1-1/4 #§ )

NE
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The sewage pqmﬁé_, i Smith & Loveless pump
stations are equipped with non-clog impellers that
"pass 3" solids and very effectively handle solids
commonly found in sanitary sewage: however, the
pumps ‘will ;not handle large rocks, bricks, sticks
and other r&vydmateria{‘s of a similar nature. To
prevent damage to the pumps, it is very important

that the wet well be thoroughly cleaned before the °

initial start-up.
S INSTALLATION,
LIFTING THE STATION

The weight of a_station with 4" piping will not ‘

exceed 2,000 poupds and a station with 6" piping
will not exceed 8,000 pounds. The station should
be lifted by hépking a sling in the lifting hooks
on the base plate. The station may be lifted into
place on the manhole. If the lifting device has
sufficient swing, the suction pipes provided by the
customer may be bolted to the suction flanges of
the station and the station lifted into place as a

unit. Refer to Section on Mounting Suction Pipes

to assure k\:é.xum tight<connections.

CAUTION: Be sure the station’ is rotated
so the discharge pipe will align with the farce main
pipe. Prior to setting the station on top of the
manhole, a layer of grout should be“provided on
the top surface of the manhole for the statiori to
Hed down in. This gives the station firm support
énd reduces noise transmission. N

MOUNTING SUCTION PIPES

If the suction pipes are to be mounted in place
after the station is set, the length of suction pipes
should be the distance from the suction flange to
the bottom of the well minus six inches. Check
the factory. order for suction pipe size. The suction
pipe furished by the customer should have a 150
Ib. stgel_flange or 125 Ib. cast iron flange to mate
with the suction flange on the station.

The suction pipes may .be lowered into the wet-

well through the manhole outside the station. Once
the suction pipe is inside the wet well, it may be
rested  on the bottom. The pipes can then be
elevated from the bottom of the manhole so they
can be bolted. to the suction flanges.
-

The bolts, gaskets and gasket sealant required to
mount the suction pipes to the station, have been
sx;gglied by the lift station manufacturer. Thése
aré located in a bag tied to the lifting loop inside
the station. Coat both sides of the asbestos ring
gaskets with a thin_coat of the gasket sealant
QP ~rmatex #2.) When tightening the suction flange

Emc‘ts, use a crisscross pattem to assure even

IToxt Provided by ERI

25 xcofistru

installation Instructions
Page 2

e '_

pressure distribution on the asbestos ring gasket. -

This is important because a bad connection at the
suction pipes can cause a failure'in the vacuum
priming system. :

WET WELL LEVEL CONTROLS

Y

The lift station is prt;vided with three displacement
switches. Thesé_initiate the pumping cycle. The

“low level displackment switch should be installed

so it hangs 12" minimurk above the bottom of
the suction pipe. The "LL ON" ands"HL ON"
displacement switches should then be adjusted so
they are the distance above“the bottom of the
suction pipes a required. These switch levels can
be adjusted by loosening the cord grip nuts inside
-the station and adjusting the height.

CONNECTING ELECTRICAL POWER

The station. is provided with a 1-1/4" or 1-1/2"
conduit connected/through the base plate. Powkr
should be brought into: the station through thi
connection. The three 230 or 460 volt power wires
should be connected to the three terminals marked
"A", "B" and "C". The 115 volt single phase
connection should be made to the marked terminal
and the ground lug.

Briefly - "jog" each pump motor usifig the
"Hand-Off-Auto" switch and check for -proper
motor rotation. -

2

. \ AN
REMOVE DEBRIS

A nonclog sewage pump will normally pump
anything which can go through the valves, elbows

and piping. All trash and debris too large to pass .

through the station piping must be removed from
the upstream manholes before placing the station

.in service.” Normally, such debris cannot enter a

properly designed sewer system as it cannot get
through house plumbing, fixtures; however, some
may have been left the wdrkmen during
ction or through vandalism.

It is much- easier to remove such materials before

" starting up the swtcion!

, The station i now ready to start,up.

. o e

NOTE: Do not attempt to start up the station
until you have read this . entire manual
carefully, then follow the instructions step by
step. . L B

%
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. WET WELL MOUNTED PUMP STATION
OPERATION AND DESCRIPTION OF COMPONENTS

Refer to the picture in the bulletin at the front '

v

MECHANICAL OPERATION:

"There are threg switches in the wet well. These

switches do not float. They tip as the water level
rises about them. The tipping of the case closes
a mercury switch inside the case. The intermediate
level switch, when actuated; provides power to the
centrifugal pump motor starter. |f the pump is not
primed, the vacuum pump will run until the water
fevel reaches the electrode probe. Water touching
the probe will energize the electrode relay which

- will cut off the vacuum pump and energize the

centrifugal pump motor starter. The centrifugal
pump will pump the wet well level down to low

~ level wet well switch. The low level switch will

break, shutting off the centrifugal pump. This
process will repeat itself as the wet well level rises.
Should one pump fail to handle the flow to the
wet well or upon failure of one pump, the wet
well level will rise to the hlgh level switch. The

of the high level centrifugal pump. When the
centrifugal pump is, pnmed the water level will
reach the probe and energize the electrode relay.
This will send power ¥rom the high level switch

the motor starter of the high level pump and

ut off the vacuum priming pump. Both centrifugal
pumps will operate until the wet well level drops
to the low level wet well switch which will cut
off both pumps.

3

VACUUM PRIMING PUMPS

The vacuum priming pumps operate only if the
wet well level calls for a centrifugal pump to
operate and if the pump called for is not pnmed
There is a three-way solenoid vélve in each pnmmg

‘line. When the vacuume€priming. pump is not

operating, this valve closes off the line to- ‘the
centrlfugal pump. The sealed valve holds the prlme
in the centrifugal pump.’ The vacuum priming

+ pumps are self-lubricating piston type pumps with

single phase capacitor start motors requiring no
Iubrlcatlon These pumps are corrosion resistant,

SOLENOID VALVES -
+

There are ‘3-way solenoid valves in each priming
line. These valves seal off the centrifugal pump
when the vacuum pump is not operating. This
holds the prime in the centrifugal pump. The,
3.way valve opens the fine to the float seal trap
fo atmosphere 4vhen the valye is de-energized. This
all occars when there is 0 power 6n the 3-way

valve, When the 3-way valve is energized, the

.. high level. switch will energize the vacuum pump. -

.. valves, and cooling fan.
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. of this manual for location and orientation of components.

vacuum pump is connected to the eentrifugal
pump through the fioat trap. The 3-way valve is
stainless steel.

FLOAT TRAP 6 .
The float trap is in the priming line to prevent
any water getting to the vacuum pump. |f water
enters the priming line, it will fill the bowl on the
float trap causing the-float to rise and seal off the
vacuum line. Every time the 3-way solenoid valve
is de-energized, it will vent the float trap and the
drain check in the bottom will open and drzin the
float trap.

DRAIN CHECK

The drain check is a poppet check valve that closes
when a vacuum occurs in the float trap. The
in-rush of air through the check overcomes the
weight of the poppet and_the poppet rises to the
closed position, When the float trap is vented, the
weight of the poppet drops it off the seat
downward and opens the check to drain the
contents of the float trap.

Y-STRAINER s

- There is a Y-Strainér at the centrifugal.pump. I1tg*»

purpose is to trap any debris that might |
accidentally epter the priming line. It is brass with
stainless screen. -

ELECTRICAL OPERATION
BREAKERS -

There is a 120 volt single pole control circuit
breaker that enargizes the control, circuit. This
breaker powers the .two electrode relays through

-the priming probes. The breaker powers the

alternator, Fagtor starters, vacuim pump, solenoid

g'/-" - <2

-

DISPLACEMENT SWITCHES
These switches, as described before, initiate the
pump cycles. They are m#ércury switches in a
weighted float ball that tips. The power from these
switches passes through the alternator.

. %
ALTERNATOR *

The alternator is @ 16 hour timer that operates

a micro-switch. The timer is set to change position
every eight hours. The.switch is double-pole,

ta hl
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double throw and switches one pump_ from Iow

level to high level and vice-versa.
~

ELECTRODE RELAY
" This is a sensitive 10,000 ohm plastic encased
plugin relay. The water level in the centrifugal
"pump” touches the probe in the pump and
completes the circuit through this relay coil. The
contacts of the relay interrupt the power to the
motor starter if the pump is not primed and the
relay de-energized. If the relay is de-energized, the
contacts provide power to the vacuum pump
.through & control relay. The control relay also

energizes the 3-way solenoid valve.

e .

CONTROL ‘RELAY

The control (relay is a singie-pole, single-throw
power relay. It is energized by power from the
.level switches through the alternator and electrode
relay. The contact of this relay is heavier duty than
the other relays. The heavy contact is used to start
the vacuum pump and operate the solenoid valve.

€OOLING FAN | S

There is a non-adjustable thermostat mounted in
the control panel. This thermostat operates a

cooling fan. It automatically tums on the cooling ™~

fan when the temperature inside the enclosure
reaches approximately 90°F. The coollng fan
intake ahd.vent louvers must be opened in warm
weather and closed in cold weather. The-cooling
fan motor must be oiled. every, three months ‘of
operation.

HEATER ) .

There is a 500 watt h'é'a/ter mounted on the back
of the control panel. This heater is controlled by
a preset thermostat. The thermostat is set .to tum
the heater on at -approximately 40°F. The
thermostat is mounted in tHe control panel.

(An auxiliary portable heater with built-in
thermostat is provided for northem clirates. It is
plugged into the convenience outlet.

SEWAGE PUMPS & PIPING

CENTR UGAL PUMPS
There are twa specially designed centrifugal pumps
in th/stauon The special volutes are mounted
under the 'deck plate. The special motor adapter
sits on the volute and is above the deck plate. The
motor is mounted to the adapter. The motor
ter.is hollow. The vacuum pump draws air
E hole "A" as shown on Figufe #1¢|quud rises

P
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from the wet well up the suction pipe filling the
volute and hollow adapter until it touches the
bottom of probe "B". This means that all air has
been extracted from the pump. The pump can then
operate pulling up the liquid from the wet wsll.

The pump has a specially designed mechanical s2al .

"C". The adapter has a hole in one side to the
shaft and seal mounting plate. Any seal Ieakage
can be observed through this hole.

PIPING | ,

The sucffd pipe extends from the front head "D" '
to near the bottom of the wet well. Liquid rises
up this pipe as the impeller in the pump ‘tumns.
The liquid is thrown outward in the volute. The
volute conveys the liquid to the pump dischaige
nozzle. The liquid passes into a special elbow and
to a swing- type wafer check valve. The check vaive .
has a bronze clapper and arm and a stainless steel
shaft. The clapper seats against a rubber seat. An
external spring loaded arm makes the valve
non-slamming. :

The liquid passes from the check valve to a "plug"
valve. This valve has a rubber covered plug that
seats against a cast iron seat. A wrench to operate
the valve is provic!@d with each station.

The liquid discharg?é’d through the stdp valve passes

througl to the discharge line. The dlscharge line -

is connected to the station piping by a dreser
‘couplmg

' POWER SUPPLY ,
POWER WIRING

The power service' is connected fropn a fug
disconnect switch adjacent to the power meter to
the control panel. The power wires ‘are connected
to the top of the motor breakers or to a master
breaker. A ground line is connected to the ground
lug. The power runs from the motor breakers to
the pump starters. The power passes through the
starter to overioad heaters and then to-the motors.

—

CONTROL WIRING, ‘ ’

The 120.volt single phase power source is

. connected to a single pole breaker. The power is

provided between this breaker and ground. The
control circuit goes to the two electrode relays
through a resistor and rectifier diode ahead of each
D.C. plugin relay. The coil on the relay has a
condenser in parallel to iron out the 1/2 wave D.C.
and to provide a time delay of one sesond on drop
out of the relay. The other side of the relay coil
is connected to the probe in the centrifugal pump
adapter, The circuit. to this relay is completed
thr, "the liquid in the.pump to ground.

.
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T ) " INSTRUCTIONS FOR INITIAL OPERATION
FOR SMITH & LOVELESS

FACTORY-BUILT WET WELL MOUNTED LIFT STATION
. * .
.) - N ’ .
E N * - : )
e/ . Pd .
The sewage pumps in Smith & Loveless wet well . manua for start-up procedure. To start the station,
moupted lift stations are equipped with + place the single phase circuit breaker marked

"CONTROL SYSTEM" in the "ON" position, If
_ the sewage level in the wet wel| is above the middle,
float’ switch, the vacuum pump will begin running

"Non-Clog" type impellers that pass 3" solids and
very effectively handle solids commonly found in
sanitary sewage.’ However, the pumps will not

+ handle large rocks, bricks, sticks and other heavy
materials of a similar nature. To prevent damage <
to the pumps, it is very important that the .wet
well be thoroughly cleaned before startmg up the

. stanon

sewage reaches the probe in the motor adapter
housing, the vacuum thmp will shut off.

If one or both of the vacuum pumps do not stop
running, there is a leak somewhere in the priming
system or the sewage pump piping. It is possible,
since there is no sewage in the force main, that
the discharge check valves may be slightly open.
To eliminate this problem, close the discharge plug
valves and wait until the the vacuum pumps stop
running. Then start the pumps by hand and open
the dlscharge plug valves to fill the force main..
If the prnming system still will not hald, the
szg;l"o?h pipes should be checked for leaks since
th

While inspecting the wet well, be
liquid displacement switches are har{gif

their proper elevation (see outline i
front of the manual). Also, check dlscharge
plug valves to be sure that they are in the "OPEN"

position.

_PUMP OPERATION

The pumping cycle is controlled by three liquid’ are installed in the field.

~ level displacement switches in the ‘wet well. With

a rising wet well, the low level "ON" displacement
switch & tilted and the base pump starts. If the
wet wall level continues to rise, the high level
"ON" displacement switch s tilted - and the !
standby pump is started. Both pumps then pump
the wet well to a level below the low level "ON" -
dxsp!acement swm:h setting and the low lével
"OFF" displacement switch shuts off both pumps.
Every eight hours the pumgs are alternated so that *
the standby pump becomes the base pump.

If the pumps retain their prime, Pplace the
"Hand-Off-Automatic" switches in the
" Automatic” position and place the No. 1 and No:
. 2 motor circuit breakers in the "ON" posmon
Also, place the automatlc alternation switch in the
"ON" position. Depending on ‘the level in the wet_
well, either one of the pumps will start, on.both
- pamps will start. Check both pumps fOr proper
motor rotation. The "station- should now be
observed for several pumping cycles to insure that
the displacement switches are operating the pumps
correctly as described in the PUMP ORERATION
section. |f the station does not operate -properly,
refer to the trouble shooting chart in the
* maintenance section of this manual for possible
causes and remedies. : . =

START-UP s

If the station has been stored for more than two
weeks, especially if out-of-doors or in a moist area,
refer to the “Sewage Pump Motors" section of this ’

2

. L
»
’ . . . ~
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Co . ) .
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! .
.
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immediately and start piming the pump. When the |
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Y : MAINTENANCE INSTRUCTIONS
o b , #FOR*SMITH & LOVELESS -
s ' WET WELL MOUNTED, PUMP STATION" -
= ' i :

:, .The Smilth & Loveless pump station is a complete . Every three months, oil the ventilating blower

-7 factory-built unit jncluding all interior equipment ¥ motor bearings.

- ready td operate. It has been thoroughly tésted . '
at the fgctory by actual operation on our test . The pump motors are provided:with pre-lubricated
floor. Every item of mechanical and electrical ball bearings which under normal conditions

- equipment has been operatedf and found free of require little or no maintenance and re-fubrication. ¢
any defects. Your pump station will give . , . o
continuous trouble-free service with reasonable Caution should be taken whenever lu%ricants are
care and maintenance. We recommenrd that a applied to motor bearings. Thoroughly study the.

- preventative, maintenance program be established lubrication section of the motor maintenance
based on the following mgintenance procedures. section in this manual.

The station should™ be visited daily and the .
- . following items inspected during each visity During cold weather, the ventilating louvers ;n the
fiberglass cover should be closed, and during warm
K >
1" Float switch operation. weather, they should be opened fO{ cooling.
g'\ %vzsgempu:?rgingpﬂag;?{on Refer to the followinggpages for descriptive
- priming operaton. information on making§Mnspections and for
4. Sewage pump mechanical seals. maintaining the -tation ment. "
- 5. \ Water trap bottles. ) & )
~ 6. Station cleanliness. ' -
(8
_ Once every month the following procedures should CLEANLINESS - »,
be performed: - A cfan pump station is axtrouble-free~ pump
1. Remove the electrodes from the , statipn. Clean up the station after each visit./
-~ electrode housing and thoroughly clean . o
any coating from the electrode. Inspect, MAINTENANCE -RECORD ) -
the electrode housing in the motor L .
_ b adapter and remove gny deposits or scale "Before' leavmgmthe S'tatlon, record date. of
) : ,frcfm the electrodé housing. ;::ﬁ:gtgr; l?dn e \mamtenanoe sheet provude?
) | de isimore than half - .
- zfonzrime: ??ttrgwoulds tie replaced ¥ For repair of any accidental damage or assistance
o W - in maintenance problems, contact the Smith &
. . 2 R;mbve the water trap Hottles and clean Loveless Service Department which employs a fleet
) . ) out any water depositsq‘{- the jars. Lift of aircraft and experienced technicians to help you
the float mechanism to ifsure that it is quickly and effucien}ly maintain a continuously
operating freely. \ . operating pump station.




JSTALLATION "

This motor is shipped ready for immediate service.
If the motor has been in storage for a long period
or has been subjected to a damp atmospherg, the
insulation resistance of the stator winding should

.be checked before start-up. (See MAINTENANCE

for pmcedure) .

>

* hand.

Check - power supply against nameplate rating.
Motors are guaranteed to operate satisfactorily
withif a voltage range of not more than 10% above
or 10% below the Rameplate voltage rating.
Performance within this rangs will not necessarily
be the same as the established performance at the
exzact rated voltage

See the nameplate diagram for proper connection
to 208, 230 or 460 volts. To reverse the direction
of rotation of a 3-phase motor, interchange any
twwo of the power leads. For operation of 230 volt
motors® on 208 volt networks (when designated
permissible on nameplate), use the amperage at
230 volts for selecting overload protective devices.

INITIAL START-UP:
i )

The rotor should rotate freely when turned by
Jt should run quietly on initial start-up.
Operate at normal load for a short period to check
for. unusual noise, heating or excessive current.
Excessive current will result in overheated
windings. High operating temperatures shorten
insulation life. The insulation of Class A or B

‘windings, a measured by thermometer, should not

_ lg./STALLATION AND MAINTENANCE INSTRUCTIONS FOR
“SMITH & LOVELESS
VERTICAL PROTECTED SEWAGE PUMP MOTORS

»

PN

by high velocity blower. The blower nozzle should
be non-metallic. Gummy deposits of dirt and
yrease may be removed by mineral spirits. Never
use gasoline or other inflammable solvents."

Long storage may allow motor insulation to absorb
moisture. Use a high voltage resistance meter
(megger) to check insulation resistance to ground.
AIEE Standards recommend that the windings
insulation resistance of clean, dry motors at rbom
temperature should be not less than: '

- Insulation Resistance =

‘(motor rated voltage + 1000)
1000

If the resistance is below the récommended value,
the windings should be baked dry or reptaced. The
stator should be baked in an oven at not more

than 200° F. until the insulation resistance
becomes constapt.
o LS 2

v

DISASSEMBLY_ .}

Should it become necessary to disassemble the -

motor, care should be taken not to damage the

stator windings. Very careful attention should be

given to keeping the bearings clean. Remove
bearing cartridge screws before removing end
bracket screw. (A stud of th
thread as the cartridge screws and approximately
1-1/2" longer may be used to locate the holes in
the bearing cap through the end bracket upon

exceed the temperature rise specified on the )
following chart:
Temp. RLse for Insulation
Enclosurée A B
1. Protected (Gen. Purpose) - 40° C. 70° €»
2. Drip-proof (Gen. Purpose) A0 c. | 70° C.
.3. Splash-proof and Drip-proof, ,
fully protected 50° C. 70° C. «
4. Totally enclosed (TENV, TEFC) 55° C. 75° C.
5.  All others 50° C. 70° C. ;

‘ (Allowable temperature rise based on an.ambient of 40° €.)
MAINTENANCE

For long life and satisfactory operation, always
keep the motor internally-clean and dry. Windings
of Smith & Loveless Protected Motors may require
scasional cleanina. The windings may be cleaned

43
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‘Smith & Loveless Motor Bearings NEVER need to

be removed unless they are to be replaced. Use
a bearing puller. To install a new bearing, use
steady pressure on the inner race. (To facilitate
mstallatlon heat bearinas to 250° F.)

same diameter ant—
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The most lmportant smgle factor in securmg good«
service from ball bearing motors isito keep dnrt
dust and foreign pamcles out of the bearing.

1. Use only clean grease from clean «containers
.and handle .50 as to keep it clean.

2.- Never open a. bearmg housmg in a dusty’
atmosphere . 1

3. Never open a bearing housing- without f‘rst
cleaning off all dirt from adjacent surfaces.

4. Always protect an exposed bearing by a
. protective cover (clean' paper or lint free
A C’Oth) . .. »

_ LUBRICATION . .
Double-shielded ball bearings supplied on Smith &
Loveless pump motors are lubricated at the -
factory. In normal service, lubrication once every
year or two years is adequate since the bearing
housing has an additional supply of grease.
Recommznded lubricant is a lithium base, general
purpose grease. °

When lubrication is required, procéed as follows:
. 1. Clean greese fitting andrgrease pressure
relief “fitting to make .sure it is not
— plugged. '
CJ\
{
;
N \ ) ¢

S

CAUTION:

Pump Motor_instoliction sid
Maintonance Pege 2

2. Add grease with a low pressure gun until
grease appears at the. relief fitting.*

NOTE: If no refief fitting is provided; remove
grease drain plug. After lubricating, run motor
10 minutes before replacing plug. ’

5 .
.% ¢

Avoid _excessive- lubrication.
<

1. Excessive pressure may damage bearing

L3 _shield. .

. .oy

2. Excessive supply of grease in bearing

. raceway . may cause overheating and
premature failure.'

3. Excess grease may be forced into motor
housing and collect on windings, causing
winding deterioration.

SERVICE FACTOR

When the voltage and frequency of a-ganeral
purpose 40° C. rise protected motor is maintained
at the values specified on the nameplate, the motor
may be overloaded up to the horsepower obtained
by multiplying the rated horsepower by the (1.16)
service factor. o

’ . L)
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TROUBLE SHOOTING GUIDE

]

—~

We have started with the premise that by trouble shooting in a systematic approach, the chances of'
correctly establishing the cause are greatly enhanced. As an aid in establishing a logical step-by-step method
of trouble shooting, we have made the following flow charts. To use these flow charts, you must first

r

define the problem according-to the symptoms. Then find the flow. chart whose heading most nearly
matches your problem. In performing these checks, please remember that you are dealing With electricity
~

TROUBLE= SHO

. and take care t%gerform these checks in a careful manner.

OTING

SYMPTOMS

L2V . u¥

v;wmmm;&nmj
. B
Y R, ST ST T

;o
Motor will not run on either

"Hand" or "Auto"

- NP st b a

. SERVICE PROCEDURE ’

L nadeiiot AF Cwov.v )b
O

See "Trouble-Shooting €hart #1"

dd -

Moeor will not run on "Auto" but will
run on "Hand" .

}

]
‘See "Trouble-Shooting Chart #2"

Mo

Pump will not prime

- See "Trouble-Shooting Chart #4"

® 2

Pump loses prime -while runaing.

4

Check for leaks in suction piping
and vacuum system. If okay, cut
1/2" off of the bottom of the-
priming electrode. :

Pumps cycle on and off frequently

4

Check float switch settings. 1If

the "low Tavel On" switch 4e below
the '"Low Level Off" switch, the
pumps will cyele with minor changes
-4n wet well level, ' If ewitches are
set_properly, check their continuity
and operation, ~

-

.

Botfg pumps start i:ogether. Check float switch sattings. Be -
e T sure "High Level On" switch is fj
\ . : above "low level on" switch., If" .

e

settings are correct, check the
continuity and operation of the
switches. )

P\m;p runs but does not diachai‘ge
pewage, .
) ) AN

-]

Be sure pump is primed and discharge °
valves are open. Check force main for
blockage. Backflush pump. On new
instsllations, it may be pogsible
that the static 1ift of the force main
- exceeds the maximum pumping head or
that the force main is air locked.

In such cases, consult the engineer.
; -

VA
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1 IOUXY LNOOTING

Put voltmeter between terminal
v/vwhite wires on it at bottom

center of panel (neutral bar) ,
and términal with colored vire]

. Guida ‘Pup 2
o ) TROUBLE SHOOTING CHART #1 )
he ’ ' & - — x
[Motor vill not yun on either "hand" or "suto" J )
i : ~ -
. i Does it make a hwming noise .
but will not twp
L] W .“
No - Yes 1 . ‘
Check
. | 1
Turn HOA svitch to ¥or lov voltage on )
. hand position; does incoming power supply .
= starter pull in .
' . No . Yes o At motor t::xina.l box
Check. for one 1i pen or no ~
' ~ voltage on one line of R
Push starter reset Is 3 phase 3 phase pover supply
button(very firmly) breaker make sure other motor
N tripped is not running
Check control single phase| | For “3 phase
brsaker to see if tripped voltage at
starter -
R terminal
4 . 'S

on it at bottom ‘of starter
behind power: terminals, Does
it have 110 to 130 volts

present? * )
< e Yes _J_- No
- |Cheek with voltmeter Check for voltage betwveen

for 110-130 volts
between terminal with
vhite wires on it at
bdttom center \of .panel
and terminal with vhite
wire on it at top of
n}u’ter, is voltage
present? “

—

Yes, -l— Ko

neutral bar and terminal on
HOA switch with same color
wvire as on starter, is 100-
130 volts present?

[——-!es -'L— Xo _

Wire betveen starter
and switch is open

White wire on starter is not
connected to' neutral block ~
(one with white vire on it at
lbottom center of panel)

0

.

No

Push wvith screwvdriver on one
of the two little squares on
front of starter to see if the
armature is physically. bound

up. Does it travel freely.

J.Yea

I

1

Check for voltage between neutral
bar and splid yellow wire on HOA
switch, is voltage present?

—[-Yes _.I_.

Ho—l

Replace
swvitch

Check voltege on load
side of single phase

control bresker,is
110-130 present

-]

Take starter armature apart
{and find source of sticking

0}

Replace coil

Fo

T

) { Yes 8| y

of starter

[a—

L4

'._\

Check for volta%e
line side of sihgle
phase cTtrol breaker

‘on There 1s an open
betwcen breaker
and ROA switch

%
Yo J— Yes

Trouble is in
single phase

supply . .

17

]

Replace control
circuit breaker ) '

.
-4

N
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TROUBLE SHOOTING CHART -#2

[Motor vill not run on "auto", but wvill run

on "h\gnd"J

l

‘

Tilt all float switches and leave tiltedr Check for 110-130
volts betveen "auto” terminal (the one on the left side) of
the HOA switch and vhite wire on neutral block (steel
terminal blgck with several vhite wires located i lover
center of panel). Is voltage present? X

1

1

T

[ Yes No j
Replace -- Is control relay for
sviteh that motor pulled in?

l No l Yes - ]

Check voltage from meutral bar to pin 8 of
respective electrode relay (ER). Is 110-130

>

Turn to Trouble
Shooting Chart #3

volts present?

Yes ]

and begin at top

L.

No -

1

Check voltage between neutral bar and
pin 5 of ER. Is 110-130 volts present?

l

Yes

.No ]

on pin-8 of

Is voltagk present on 3 CR on
both wires vith same color as

electrode relay? °

\

—

Yes —J—-&Ho ——1 ’ s

Check volt
coil of co

130 volts

age betveen
ntrol relay

and neutral bar. Is 110-

present?

Check for 110-130

volts on pin 6 of ER.
Is voltage present?

Wire betveen
electrode relay
and 3 CR is open

J——-Yel'

-Lllo

——

pert of relay.

for contact to

Push on plastic movable

move freely far enough

Does it

Wire betveen coil
of control relay
and ER is open

close

Yes :—- No

Yes -t No }/ r
[—. : l Wire betwveen.
Replace Check for obstruction pin 6 of ER
Relay - and remove and "auto"

<

terminal of HOA
switch is open

~Replace’
- Electrode
Relay

Check for
voltage betvcen
either common
contact of 3 CR
and neutral bar
11s voltage
present?

—

-] Yés —‘L— 301

(i

contacts?. -

Is wltagu‘preunt on
both coumon (bottom)

Yes —]—

¥’

7

No——;—]

-y

’

Is voltage- present ‘on
vire from "off" level
float switch to other
two float switches?

Yeai 1

—

llo—L

Wiring between
rldat .switches

Is voltage present
on other.terminal pof

Replace 3 CR

Check float switch with
the same color wire as
on the terminal that
does not have voltage
on it. The svitch is

probably bad

3

is bad "of£" level float‘switch?
[—llo -——I—Yes—-]
Replace vire from Replace
swvitch to circuit float
breaker sviteh b

wha
-
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- ’ ’ . TROUBLE SHOOTING CHART #3 C .

N N a [ Prom cnart #2 - control Relay P1a Pull In|
‘ [ Is vacuud p\lmp~ runnins?] .” ) ' .

I No J — Yes j : 5

' § - 7
Is there 110-130V on ‘Does it shut off in less e
control relay contacts? than 5 to T minutes? Y »t

L Y l N . L ol o -
- . r—yes . Ro j rye‘ ol Rop ’T]a bt /

/ Is there 110-130V| - | Is there 110-130V|" | Check control Check electrodé
on terminal that on on¢ contact of |' relay vhen dome. in pump
vacuum pump is the control relay vacuus puwp rotor edepter. Is
wvired to, . | | and not the other| - | stops. Is §t pup primed? . .
contact? © | energized? l,- -
. Yos - Ko Fo l-!en Yes No
C — ’ s R ki N
* 7 | Trouble is in Wire is open Go back to Vacuum Interchange Is solenoid
. YecuuR pusp between control] Chart #2 puwnp is] jelectrode - valve
or its wiring relay and and begin over- relays. Does - lpicked up?
. vacuum pump again heated vocuun pump _l *
: stop with Yes Ho-l o
. Yes —:l;:_ " 1nev relay [
) [ 1 T Replace
Roplace control Wire between control . Check vacuum golenoid
. relay circuit breakpr and lines for valve ’ !
‘| control relay is open ' leaks and | ,
- stoppeges
. . . . s
) ) [ No = Yes -l ' .
Pull electrode relay out' of socket. Replace -} '
) Does, vacuum pump stop running? ' electrode
. - . I . nl” L
- .. Yes Fo . .
- Put electrode relay back.in socket. Turn l-In control relay energized?J ,
- off control circuit breaker. Interchange - ot
N ¢ | capseitor with ¢ on the other No ——L— - Yes
. ~’ electrode relay, ° care to keep the [— - ° —-l ,
y . ) end marked (+) on terminal 2 ef the . | Problem {s in Therc is a
’ ¢ socket. Turn power dback on. Does the viring between wiring problenm
vecuum pump still run after pump.is ) control relay to gontrol
. . primed? . and vacuum purp relay coil . ”

i——!es : T — ¥o ) L . . . ) ‘ )

. Replace the resistor - diode v
. . . | combination with the ones | Puzp motor should start | .
‘ . , from the other electrdde relay g .
' B T v A 7 R
, }} : ' - \ i }
- v < ’ ‘
- — . i ~ " !
4
. - - - )
- P -
ki
% . ¢ . ‘ . . . '




TROUBLE SHOOZING CHART %

rrump,usll not prime]
-

[ Does vacuum pump run |

s

L= % -

< ’

No Yes

[Is sevage touching electroqEJ Is

l Yes

filled with yater

float check velve

[—-HO

A

Remove electrode
¥ Jwire from terminal.
Does vacuum pump run

.
.

Check electrode

No Yes

A

relay, yaculm pump
relay and wet wvell top
level switches for
operation and
continuity

Place® finger over

to air port) of
solenoid valve,
is air being
drawn in

Empty bowl ond .
check operation

of float valve
and drain. If
this happens
again, check for

opening (vent

Electrode is grounded.

"k Clean electrode and

housing. In some cases
vhen sewvege is}exiremely
conductive, a vater film
on the electrode housing
may be shorting out the
electrode. In such cases,
it is necessary torreplace
the 10,000 5% electrode

J__ Yes ——— Ko &_—1 N
1

with & 5,000 f1 relay

‘.

4[— Ro

Check electrode and
vacuum pump relays
and wet well switches
Check vecuum pump by
pulling into conve-
nience outlet. '

an insulated,
corroded or

grease coated
electrode or

an open circuit

in electrode

wiring or defecyive

iﬂo — Yes relay
. 4
Is petcock in continuity
vaculim line open heck of solenoid L
- alve, Is it L
Yes —-L— Bo I ‘nergized 4

[

Is strainer in

I

. Is discharge
silencer on
vacuum pump

clogged

vacuum lipe
Yes

clogged

——]-—!u —-1

Mo

Pressurize vacuua “system
.|and check for leaks wvith .
bubble solution

j'—xao —-L;-ua—j .

Check electrode Valve is
and vacuum ‘pump defective.
relays and Repair or
elettrical replace it
circuit Y

»
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- SERVICE PROCEDURES .

.
3
\

Checking for Vacuum Leaks in Seals and Piping

To pressurize the system, close the discharge plug
d tum the control circuit breaker off.
Check ®ne vacuum system at a time as follows:
Remove the discharge silencer from the vacuum
pump and connect a piece of flexible tubing (you
may borrow a piece of tubing and the fittings from
the other vacuum system) from the vacuum pump
discharge port to the gauge connection on the tee
by the solenoid valve. Tum the vacuum pump on.
Look into the wet well system. When you see air
bubbling from the suction pipe, the system is
pressurized and ready to be checked. (The wet well
should be a high a possible to create more
pressure on the system and make it easier to detect

leaks). Put a soap solution that bubbles easity,
preferably a chiftdren's bubble blowing soap, into
a sprayer type bottle. Then spray all joints,
connections, and seams that could be leaking and
watch for bubbles. If a leak cannot be found®inside
the machinery chamber, then the piping below the
floor plate must be checked, then connect the
compressor to the tee in the other vacuum system
and check it in the same manner. To check for
seal leakage, use the following procedure while the
system is pressurized. Stir a quantity of the soap
solution referred to above until you obtain a large
amount of suds. Fill the access opening to the seal
housing with suds. If air is leaking through the seal,
it will blow the soap suds-away from the opening.

Y

- « . % e
.. Checking .a Seal for 4.eakage
[N P
] i LRI
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Backflushing a Clogged Pump

If a pump becomes clogged with foreign material, :
such as unusually latge objects, or an accumulation
of rags, etc. it will'run "rough" and vibrate. These
symptoms also appear when a pump is rurining
unprlmed so check first to see that sewage is
touching the electrode. ‘ ,

. To. back flush a pump “and its piping, first be suré
' that the sewage level in .the wet well ‘is at.least !
a foot above the bottom of the suction pipes. Then )
close the discharge valve and manually open the
check valve of the™ffending pump and secure the :
valve in this position by tying or wiring the handle : ‘ . ,
in the up position. Then reopen the discharge '
valve. When backflushing stations with 6" piping,
which use a -3-way discharge plug valve, turn the ” ..
. valve so that the outlet from the valve to the force . &:
main is closed. Manually run the other pump for °
1 or 2 minutes so that it will pump into the - Ej .
discharge of the blocked pump and back out the - -
suction line into the wet well. Any obstruction X .
freed by backflushing will appear in the wet weII . :
andshould be removed so that it does not re- enter -
the pumps. Do .not allow sewage from the force

A
|
|
|

<+

main to overflow the wet well When closing the "t »
- check valve, do not allow it to 'slam" as this may, . B
damage' the valve . ‘ -y
’ : ( ' v =
Normally thls will clear any obstruction from the ’ . .

pump or piping.” If mot, it will be necessary to
remove’ the rotating a'ssembly from the pump and : i
cleanout “the bldckage by hand. ' .. . ‘ .

Cleaning Electrode Probe

s -Turn off control ctrcuit breaker. Remove the two .

" capscrews holding the domed plastic electrode
housing. Inspect the electrode probe for corrosion.
If it is more than half consumed, it should be
replaced. Clean the plastic housing. Scrape any
corrosion from the metal probe. When
reassembling, be sure that the gasket is in good
condition and that the electrical connection at the
top is tight.

~—

- , .
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Servigig the Float Check Assembly ‘ .

y : ’ w s " - —
¥ Remove the plastic bowl from the float~Check s . '

- assembly and raise the bell shaped float manually. i Lt o .
I{ it does not move up and down freely, it must — - :
be disassembled and cleaned: Unscrew the filter .- o b o
and float assembly from the metal body an¥ clean:
and flush it with soapy water..Do not attempt to
disassemble, the filter and float assembly “further.
After reassembly,~Techeck the operation of these
float. It should not bind when raised and should
drop freely by its own weight when ,\re[(eés‘ed.'

Servicing the Drain Check. Valve

/ Unscrew the drain check valve from the bottom
of ‘the float; check bowl. This valve is not
disassembleable, but should be cleaned by soaking
. in a .solvent which wi{{_not damage neoprene or
brass. Thoroughly flush any foreign material from
the valve and check its operation by blowing
through it. Alr sﬂould pass freely Tmythe direction
of- the arrow, but not the other way. When.
reassernbling the drain check valve to the float
bowl, be sure that the arrew on the valve points
downward.

Cleaning the Vacuum- Line Wye Strainer

The Wye strainer is located in the vactum line near
the electrode housing.” The strainer lglement is
removed by unscrewing the hex plug ontthe side.
Carefully clean the strainer screen using soapy
water or kerosene. Remove any foreign material
from inside, the strainer body and reassemble the
unit. : N -

+ Checking Wet Welll Level Float Switches

. Inspect the float switches “for visible. damage. 1f
- the cord is cut or' loose, or the ball. punctured

it will .be necessary to replace the switch” Shake v
I the ball to see that no water is inside. If you :
i / cannot make the pumps operate by tipping the =~ . T K‘___\

- /switch .manually, run a continuity check to test .
2~ "the mercui’y swifch and wirjng. . - .
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Checking the Solenoid Valve ' /

With the vacuum pump running, place your finger

‘over the opening on top of the proper solenoid

- valve to see if air is being drawn in. If air is flowing

into the valve through this port, and the valve is
energized, the valve must be repaired or reptaced.

Run a continuity check on the coil of the valve.
- ’

Disassembling and Cleaning the Solenoid Valve

. Removing the nut on the very top of the valve
» will allow the eptire valve assembly to be pulled
down “out of “the coil. Unscrew ‘the "stem" from
the valve by using a wrench on the flats at the’
bottom of the "stem”. Inside the "stem" is a valve
. poppet and a"spRing Clean all internal parts in
kerosene and clean out any foreign material from
the openings inside the valve body. !nspect the
*  rubber seats in the valve poppet for damage or *
wear, and use a new poppet if necessary.
Reasseinble the valve and check its operation.

Servicing the Vacuum' Pumps -
. Refer to the manufacturer's bulletin in the back
of this manual for service procedures. -

- Notes -on Priming ’ ‘

Occasionally, due to the location of the inlet to

- the wet well and the influent flow rate, air will
be ‘entrained in the sewage. Entrained air may‘
accumulate in the ‘sewage pumps and cause them

to lose prime, or make priming very difficult. The
remedy for this is to baffle the inlet to the wet

: ~well so that the incoming flow does not fall near

. the suction pipes. .

. When a.station ids first started pp, or if the
discharge ferce main slopes downward from the
station, there will be no water in the discharge line °
to helphold,the discharge check valve closed and °

. seal it. This may allow vacuum leaks through the
“check valve. - T S,

In the casé of a new station, the discharge plug
valve may be clgsed temporarily or the check valve
handle held down to obtain initial prime, and
. thereafter the discharge force main pressure will
hold the check valve closed.

* In the case of a system where the force main drains.
"by gravity, it may be necessary to add an upturned
ell and length of pipe at the outlet to prevent
, draining. Another solution is to elevate the force
F lCmain at one point and install a siphon break-valve.

Aruitoxt provided by Eic:

'.. g . -

Service Procedures
Page 4
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HOW TO REPLACE THE MECHAN!CAL SEAL UNlTS ON SMITH & LOVELESS PUMPS

Smith & Loveless "Non-Clog Sewage
* Pumps aré designed for maximum
accessability, easy maintenance and
speedy replacement of all components
subject to wear. '

The mechanical .seals on Smith & Loveless Pumps
are the ‘most satisfactory seals for lift station
sewagé pumps. In normal service, a seal may be
expected to last a minimum of one year. Seal life
is usually considerably longer than this. Seal life

* is determined mamly by the amo\unt of lubrication

it receives, the "pumping head" and the material
to be handled Sewage containing sand racks,
sticks and other debris can clog the pump ‘or lodge~

in the impeller, causing excessive vibration ,and -

reducing seal life.

Periodically, it becomes necessary to replace the
mechanical seal. The pump has been designed so
that the seal may be replaced with a minimum of
time and effort. Follow the instructions carefully.
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HERE ARE TH.E TOOLS YOU WILL- NEED TO REPLACE THE MECHAN!CAL SEAL:

9/16" - 1/2" box end wrench.
15/16" - 1" open end, wrench,
1-1/8" socket.

6" T-handle 11" x- 1/2* drive.
1/2" x 51/2" drive éxtension.
#3 rawhide mallet. |
Ratchet . type hoist.

Motor lifting bar,

. 2" x 6" x 12" board.

10. Lint free cloth. '
11. Waterless hand ‘cleaner.

CONOUTARWN=

.

12. Piece of plngod or heavy cardboard 10"- dla
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" CAUTION:

.

The met,‘}mnical seal/consists basically of acarbon,
a ceramic and inless. stee!l spring {See Fig. 1).
The, flat or "I " surface of the-carbon is held
against_the lapped surface of the mating:ceramic
by pressure frond the stainless steel spring to form
"dead-tight" seal.
The lapped sur'Aaces of the carbons and ceramics
are machined to a flatness of one light band (one
millionth of an inch) and should be handled
carefully to prevent chipping or marring them. The

. carbon is held stationary in the seal plate by a

"Quad" ring. The ceramic is secured to tHe motor
shaft by an "O" rlng and rotates with the motor
shaft. The ceramic -will, hgwever slide on the
motor shaft vertically as the spring automatncally

adjusts for wear. S

. N
To disassemble the pump and replace the
mechanical seal, follow these instructions
carefully:

First, throw motor circuit breaker at the top of
control panel to "OFF" positien. Then, turn the
selector switch on’ the control panel for the
‘offending pump to "OFF" position and leave it
off throughout the operation. Turn off the control
-circuit breaker. qDlsconnect the electrode probe
wire. Insulafe exposed wire and place in protected,
place Turn on control circuit breaker Disconnect
priming line:- '

) '}Check toamake sure that the
correct (offending) pump has been disconnected
disconnected turning the selector switch for the.
other pump to the-"hand" position.” Thisshould

start the other pump. “1f so, switch it back to

"AUTO" and proceed; Turn the alternator SW|tch
to the pump not being worked on. ©

CLOSE DISCHARGE PLUG VALVE.

Place the "L" shaped motor lifting arm in its
socket between the pumps in the base plate.
Hoc'>k a ratchet type hoist on the lifting arm and
connect motor lifting bar to the lifting eyes on
top of the motor.

Using the 15/16" box end wrench,/re’mo‘ve the four
5/8% hex-head cap screws that bolt the motor

adapter to the volute. .
K e

-Raise the motor impeller assembly above the

vollite high enough to gain access to the impeller

locking bolt.

N _> h
Place a disc of plywood or heavy cardboard down

~

¥ Replacement  Page 2 |

.
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inside the volute, covering the suction opening, to .
avoid losing parts down the suction pipe.

Using the 1-1/8" socket,
locking bolt.

remove the impe:ler
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, Place .the piece of lumber directly under the: ¢ i _
. impéller and lower the motor with the 3 5 A5
ratchet-hoist until the botjom qf the impeller is ; ; 4

* approximately 1" above the board.

With the non-metallic mallet, strike the impeller

a-sharp blow on the side (in a place where the

metal is relatively thick) and the impelier should

drop down easily onto the board. The motor shaft

is tapered so that thd jmpeller should be easily
© . removed.

‘,;'

v

™ Raise the motor assembly clear of the impeller and = -
remove the key from the motor shaft. Th ot T AL RS

remove the seal spring from the motor shaft . @%faf ’Mgw%-ﬁ;‘gﬁ, TR
’ d . : < A 2’3 g: -”}«%’ “‘*'m"' ai}”\ga"":';&i A
Set the impeller and board aside and lower the . i

‘motor’ assembly back onto the volute. -

L

Using the 9/16" box-end wrench,.remove the four ‘ '
3/8" hex-head cap screws that bolt the mator .
adapter to the motor. Raise the motor clear of
the motor adapter. The rotating ceramic and its
"O" ring will drop loose inte the volute onto the
plywood or. cardboard disc. .
The seal plate is detached.from the motor adapter
remgving the 5/16" cap écrews. The seal plate
contains the statjgnary carbon and its "Quad" ring.

. 'y .
< Take out the old seal parts from the seal plate - -
and volute. o k .
Carefully inspect the ceramic element for wear,
. cracks or chips. If it is not damaged, it may be -
reused after cleaning.

’ 4 . ~

<

.

~ Clean ‘the seal housing’ with a good commercial | . '
-solvent and wipe dry with a lint free cloth:
Carefully remove the new>sgal from the container. . .
Assemble the.new seal in the Seal fousing carefully. , . - .
. Fhe parts can be damaged. First, place the "Quad" \
ring on the carbgn, and the "O" ring on the inside
of the ceramic.

\‘l '. - o . 3 - "
: EMC xcked Ceramic (Leftl- Must Be Replaced. "
W usable Ceramic (Right). :
\
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Using ‘a new gasket, (igstall the seal plate assembly
on the adapter. Set”the adapter on the velute.

- Lower the motor carefully so the shaft passes
through the seal plate. Bolt the adapter to the
motor. Tip the motor and adapter over so_the
motor rests on its side. Be careful not to pull the
motor eonduit and wiring loose. Place the carbon
over the end of the motor shaft with the "Quad"
ring toward the motor. ‘Slide the carbon into the
seal plate. Carefully slide the rotatipg ceramic and _
if)s\"O"lring onto the motor shaft with the lapped
surface toward the motor. Be careful as the "Q" .
ring passes the motor shaft keyway so the keyway
edges will not cut the "0" ring. Use the seal spring
to press the rotating ceramic into place against the
stationary carbon.

Press 8gainst the spring and force the carbon to

its seat in the seal plate.

Leaving the spring in place on the fnotor shaft,
. reinstall the impeller. - .

Using the. key and keyway ds a guid&, place the
impeller in positiori and slide it onto the shaft
taper. Be suré that the impeller is firmly-seated
: on the motor shaft-tapef and tighten the impeller
bolt. Replace volute gasket, (a spare was’shipped
with. the station and will be found behind the
control cabinet). Turn assembly upright. Lower the -
motor impeller assembly into the volute and install
- the four cap screws. '

. P * s "
Reconnect the electrode probe wire and vacuum * . . i
e line. - , ‘
- N \_/ . _
Open the discharge plug valve.
Return motor circuit breaker to the "'ON" N

position, Turn Selector Switth for the serviced
pump to the "AUTO" position. The pump will not
prime until sufficient water is in the wet well to
call for pump operatian..|f the pump gimes .
normally, there are no leaks. If it does no me,

check for leaks. When the pump is pri , it #
should start pumping in normal fashion. Check for
seal leaks or other high pressure leaks. Turn -
alternator switch to alternate. "5,, ' .
, -
p ’

Q N “ ,
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- SMITH & LOVELESS WAFER CHECK-VALVE -

»
N

The Smith & Loveless wafer check valves are

* especially designed for sewage applications, and are

standard,equipment on the S&L Wet Well Mpunted
Lift Station.

The Hi-Tensile cast iron body is clamped between
the d|§charge plug valve and the discharge elbow
of each pump. One right hand and one left hand
wafer chgck valye are provided, the only difference
being the location of the external arm. (AII parts
are interchangeable). |
< |

Intemnally, a bronze clapger disc seats 4gainst a
Buna-N seat, .forming a vaccum ™t seal when
closed. The ctapper disc is attached to a.bronze
arm by a stainless steel roll pin, and the arm is
fastened to the stainless steel shaft by another
.Stainless steel roll pin. The shaft is grooved to hold
neoprene "O" rings to form a leak proof seal where

shaft passes through tHe valve body.

@

The externdl cast iron arm is secured to the valve
shaft by a roll pin. The weight of the- external arm

plus the spring provides a balanced closing force .

to make the valve non-slamming. As the pump
shuts down, the valve decreases and the weight of
the external arm and the spring forces the valve
disc toward its seat. At the moment of zero
velocity, the disc contacts the seat and slamming
is avoided. The external arm may. also be used to
open the-valve manually to backflush the pump
Its pbsition also gives a visual indication whether
the pump is actually discharging sewage or not.

MAINTENANCE

Normally, S&L wafer check valves néed very little '

maintenance. However, it.is quite easy to remove

" and disassemble the valve for service.

To remove a S&L wafer check valve, first tum off
the electrical power to the pump. Then close the
discl%srge plug valve. Next, loosen the flange bolt$
which hold - the ‘check valve in place and re
Jthe bolts from one side so that the check valve
may be slnpped out. It may be necessary to force
the flanges apart slightly to unseat the gaskets and
release the check valve. Remove the old flange
gaskets
R \ . -
The Buna-N valvé seat may bg replaced without
-disassembling the valve. Carefully cut the 'old seat

'

ring from tts groove, removing alf teaces of Bung;N
and adhesive. Clean the groove thoroughly with a
solvent such as Ketone. When the surface is clean
and'dry, bond the new neoprene seat in place using
Scotch-Grip«Industrial ‘Adhesive #847 as supplied
by the 3M Company, Follow the instructians on
the label. Be*sure to clean off any excess adhesive.

To replace the "O" ring seals, it is necgssary to
disassemble 'the  valve.. Before “ beginning
disassembly, note the position of the external arm
with relationship to the internal arm and clapper
disc, and match mark the shaft and,arms to insure
correct reassembly. Remove the square head pipe
plug from the top of the valve body. With the

clapper in-the "Open" position, insert a 3/16" drift .

_ pin or punch through the pipe plug opening and

'

.drive out the roll pin holding the internal arm to’

the shaft. It's now possible to remove the shaft
from the valve. Clean and inspect all parts of the
valve and replace any which show signs of wear

or damage.
<

When reassembljng the valve, the following

procedure must be followad to avoid damaging the’

"O" ring seals. (Always use new "O" rings). First,
coat the shaft and the shaft bore in the valve
housing with a thin film of grease. Next, place an
"0" ring in the groove nearest the external handle
end of the shaft. Then, holding the internai arm
n place, slide the shaft through the .housing and,
mternal arm and just far enough out the other side
of the housing so that the other, "O" ring may
be installed. Slide the shaft back into the housing
and line up the holes in the internal arm and shaft.

Be sure that the match marks line'up and the arms 4

are in their proper,positions. Replace the roll pin,
driving it in flush. Replace the square head- pipeS
plug. €heck the operation of the valve to be sure

that it operates freely and does not bind.

_ both sides of the valve. Replace and retighten the .

»

When installing the check valve in the lift station
piping, be sure that the square head pipe plig is
at the top and the valve handle points toward the
discharge plug valve. Use méw flange gaskets on

flange bolts. evenly. »

Operate the valve manually to see that the external
arm clears all obstructions. Then open the
discharge plug valve and turn the electrical power
to the pump back on.*




r‘—SQUARE MEAD PIPE PLUG{IL256A)
-

SPRING ATTACHING PIN
’ (87054-6)

I
# |
{
|

\

Y ROLL PIN{t1LI490) 'o"Rn(nE‘%)EALs
N

CLAPPER DISC N SHAFY
(870%4-3) (87054-4

' ‘ ROLL PIN
(1iLiagc)

R6L L PIN
(1IL149E)

—INTERNAL ARM

/7 (87054-2) \__—\ - . //

VALVE ,80DY .
re——2.25—

(@70%54-~1) -
. ‘ ' . ‘ sggnou-l\‘l\

g 3

EXTERNAL ARM ' It O 07 ot Bt % Pt BOAITY o0 -y
(57 054-8) — - 10040 LACE NN 8 CamlCTN r0n S0t SOBe X100 amp S Shen by and MM IR S
LEFT MAND POSITION SHOWN SO AL & SOAD VI SO MRS Sevdyme
(LEFT MaND ’ e e |
§ 0 s 10
1 ~ il B
- wade

4" WAFER CHECK VALVE
- [E=ssb705 |

~

ERI

Aruitoxt provided by Eic:




) ‘—-soun: MEAD PIPE PLUQ{IL236B) . ~
- / i ’ ‘

‘// B SPRING ATTACHING PIN
(87054 -6)
»

2., . '
13 -

. . = i
5 N\’
. - -~ ] . -
» : . v
= 2

-
l

. . . 9 i
SPMNC: ('lL|o4A)
- : -
- & . 4 P
. : 1.
ROLL PIN(IILI4®0) “T *0°RING SEALS - o
A (i4c) , i . ?
LAPPER DISC SHAF T . % .
87035 -9) . (81053-4)
. »
i ¥ d ROLL P'N /
o [ W
RN - fitLiage) . \
A o'z“ - o \
2 T . Ll
0 AN : ' -
/, N
. 17, A /// | \\ g * -
7 / ] :
. V N/ \ s . . . UNA N SEAT
. - W / - mierey W
. . . . ' / / // /] U ' N (L1a9g)— ) , -
4 // ; R .
- . . N -
- G IN}TERNAL ARM / ' 3 . ,
. . N . . (070858-2) R . & . . . .
- ~ . Z 1 - ' M
. p v . . . -
. VALVE B800Y - . b { '
(87095-1) - - . r .
. . . - R . v
[ A i . . . _SECTION-BY® M\
\ . A ' . _
. > S
e C senon B3 L ? S
. B EXTEANAL ARM . ‘-, ~
w0 (0 2R3 ~8) N
. . (LEFTHAND POSITION SHOWN), . . el ol Lo Ut rphug i etk P
. P
. ' . ) e S =
o - ) . - ’ N e v Lo VIS -y~
. . —d S=F Y
. ’ . =] Mon |*3
. \)4 * - . =1 T e [ - S
} ’ > AN . . — 8% WAFER CHECK vuLv_&
ERIC. 5 . - . L ~ S s .
T - - o : ) = S O OCT-T T 1%<%eviio




s 5 . ) - _ 702000 . ) . P |
Ce @GAS MANUFACTURING CORPORATION *'™ ' g ,
? ~ » [+] 101 '7,' l°I~N"0N‘|‘N:::Ol|’:IIC~IGAN 490122 . ' | |

v

<

Q

E

Aruitoxt provided by Eic:

RIC

~

PARTS LIST AND OPERATING h
- AND MAINTENANCE' INSTRUCTIONS

-

»

\

-

B

A

67

%

AR CbMP-RESSORS_ o

B AENANEEENEEEEEENEEEEEENESEEEEEEEEREREEERE .

~
’

4

<

FOR MOBELS

IVAF VACUUM
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OPERATING AND MAINTENANCE INSTRUCTIONS
‘ - FOR :
: OIL-LESS PISTON COMPRESSORS AND VACUUM PUMEs

- H
.

[

-

. -
CAUTION Never lubnicate this diy mliess piston pump The Teﬂnnaﬂued 1ings ate sell dubnicatii and require no od The
moln: beatmgs are grease sealed for the hie of the beanng ; ’
.
. Al
GUARANTEE Caal products ate guaranteed against defects m matenal o workmanship (noemal wear “of parts e luded)
for a permd af one year frame date of shupment from factory or 2900 hours of operation, whichever ocours Tirst Ui
faibiig withm waranty will be rehinli ur replaced at Gast's discretion, FO B faciory Whien o'denni. pare pans gine
m:ndcl and sl number ~ -
% CLEANING Tlus umt requires NO flushing Dust off fifter felis as they become dirty, To replace felts remove the plaste
Jar The telt s held 10 place by an end cap. am‘lI 2 nivet stud which can readily be pulled oul To clean the mniermat pang
4 remove the shriond and temove the cylmder head No othtt maintenance is requrted "
DIS ASSEMBLY 1t 15 not necessary to remove the filiers fiom the cvinder head as metal chips could be didndged and
enter the unit Remuve the shroud, cylinder head and valve compongnts Do nol te atrange the valve componente Rennwe -
the cyhinder and nngs  Make sure all parts are clean before re accembling 1X) NOT uce any chlonmnated solvenis 1o clean
valves. or my hquids 10 flush units TIE STAINULESS STLEL VALVES MAY BE CLEANED WITH WATER Al pante
except the vatves, can be cleaned with agy ndustenal, non Memnuable, non 1ouc., cfumng solvent | v v

ELECTRICAL: Remave the plaie covenng the electrcal terminal for :mnng natroctions

ASSEMBLY: Inuail prstpn seals, piston lln;;<. and nider rmge on the piton ~lncue ting jomnts appm\lmlle‘ly vppostte each
other Attach gyquJz(n): bracket with ihe cylindec screws and lock wisliers_ Tighten screws finger nght Mose pritons o
top dead center postion Adjust each cylimdet flush with 1op of piston and torgue cyhinder screws 10 %8 M I 1n Re 1orgne
second time The valve leafl 15 pre bent and should not be sdjusted m any.way Stack the valve components w vrdes 3¢ dhown
n detad. Use lonk waiers on all head screws Install ane valve head acsenibly to 3 cylinder Do notl nghtsn head wrews ar
this time Waich head timing marks ¢ *(On_ghe 1p of the cyhinder head, the end of twn fins have heenronatied }

alwayl tn the exhaust port Install mamfold nuls and teals bn 1he mamf»lda.md‘ asemble 1o the ettw fiung hut do ot A .
ughten Install second valvedvead assembly on the other cylinder and mamfuld Torque “all head screws 10 RS 90 L]
Re turque again, Pusition manifold and tighten manifold nut 1/2 to 4 wims beyond hand ught

@ -

INSPE(;TION: Regutar inspection may prevent expentive repars Do not be alarmed if pump ‘temperature reaches
150-250° P. when running continuously If pump or motor shows enidence of overhealing o eacesuve nmﬂruop
immedulely for up:r’. It is quickest and cheapest 1o remove pump from base snd return 31 10 the factory for gusnanteed
rebuilding, AP returns are F.0.B. Benion Harbor, Michigan, Catlstadi, New Jersey, or Paramount, California

. ¢

" TN
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Y . . , — .
REF PART NO, hd -O(SCPPY'ON ‘ QUANTITY AEQUIAED
NO . THAD 1LAA tVaS
1 8300A INLET FILTER (I T
2 8306 ' JAR . LI BN
3 8378 . RIVET STUD - (RN \
. 4 AAT30 END CAP Eoo
s e3ua . FELT / : R
6 8307 RETAINING RING . ' L I
1 8303 . 8ooY . €T 1 11
8 8395 CAP . Lo
15 AFS10A SAFGTY VALVE L
9 AAlI4 ADJUSTMENT SCREW . 1 1
10 AASS LOCK NUT + 1 1
n AFE09 ¢ SPRING 1 1
12 AFS19° ©  SPRING BUTTON ’ (I
13 AFS72 , BALL . o
1" AF 608 800Y . 1L
164  AF508”7 .CYLINDER HEAD D
17 8AS03 PIPE PLUG - L T ]
19| AFsig HEAD GASKET - LI MR
20 AFS3) VALVE, OUTLET R [
0] AFS29 | VALVE PLATE__ ~ U DR B
7 AF530 VALVE INLET . . AR
23|  APS19 | CYLINDER GASKET [ N
] arsi0 CYLINDER * o1
| 25| s AF527 | __ PISTON RING _ ‘ 222
% AF526 PISTON SEAL 2 2 2
| 271} AFs94_  __RIOER RING_* . 1 I
1, AFs2 .~ RIOER RING . [I
+ » AFS01A BRACKET . .
D [T arsois  BRACKET Jef 1 .
| 29| AFso1F | BRackev’ -~ % |y
\KV 30| AFse0 PISTON ROD ASSEMBLY ) 7T
1 | AFsI13A ECCENTRIC . T, 1 Na
T3 T arsize | ™ ECCENTRIC - CN 1
3|7 afsiF | eccentmic . A ]
32 AFS17A COUNTERWEIGHT . '
‘1.32] __Afsi78 COUNTERWEIGHT ) ~, . 1
32 | Tarsi0 [T COUNTERWEIGHT it St
| 33 AF524 FLAT KEY _ N R .
3 AFS28 GRIF' RING ’ . [
» AF574 RETAINING RING - LI N
") AF§33 S FAN R
3 AFE34 - SHROUO Cee . LIS B

To rebuild model THAB order service kit mumber K264 ’
* Vo rebuid model 1LAA or

1VAF, order service kit number X

LRY




OPERATING AND MAINTENANCE INSTRUCTIONS
A A N FOR
F PORATION. "*” ’
\\éj E‘AS T .Mf‘N.lf. ACTUR'NGC.? R..f),.fu o OIL-LESS PISTON COMPRESSORS AND VACUUM PUMPS

PROME 41607007 . 4
) ~ . A\ = .
-\ B 14 ‘
_.--.. UL L .-.....-.. ENEER LU L L UL ) ] EEENEN CAUTION: Never lubncate this dry oilless puton pimp The Teflon® filled fings are self-lubricsting and
. . , - requre,no o)l The motor beanings are grease packed for the life of the beanng.

/\\ 'Y ’ GUARANTEE: Gasi products are guaranteed against defects 1n maicnal or workmanship {normal wear of parts

'PA RTS L'ST AND O PER‘ATING excluted) tor & penod of one year from date of shipment from factory. Units failing wathun wirranty wall be
] . - rebu it of repiaced at Gast's discretiod, F.O.B factory. ' .
') AN D MAI NTENANC E lNSTRUCTlONS 5 CLEANING: This unt requires NO flushing. Dust off filter felts as they become diny. To replace felts, remove

the plusic jar. The felt 15 held tn place by an ¢n cap, and a nvet stud which can readfly be pulked out.
A R

N FOR MODELS LT DIS-RSSE.TBLY: It 13 not neocu;ry to remove the filten from the cylinder head as metal chips could be

dislogdged add enter the umit. ‘Remove the shroud, cylinder head. and valve com'ponenn.'Do not re-arrange the
: . valve’components Remove the cylinder and angs. Make sure alt parts are clean before re-assembling DO NOT
/—) . , *  Use any chioninated solvents to clean valves, or any liquids do flush units. THE STAINLESS STEEL VALVES
) * ‘ . - MAY BE CLEANED WITH WATER. All parts, except the valves, can be cleaned with any industnal, aon
o 4VCF ' . flammable, non toxic, cleaming solvent. : ’ ” g
L d ~ .
. i . 4 ' . ELECTRICAL: Remove the plate covering the electncal lem&\al for winng instructions,
' ’ 4VSF STAGED v .0 : ’ ASSEMBLY: Install piston scals, ‘piston nngs, and nder nrgs on the puton. Locate nng jousts approximately
Lo . . opposnte cach other. Attach cylindert to bracket wath the cylinder screws and lock washers. Tighten screws finger
5, \ . tght Move pistons to top dead center position. Adjust each cylinder flush with top of piston and torque cylnder
N . screws (0 85-90 Ib. in  Re-torque second tirhe. Stack the valve components \n order as shown 1n the detail. The
. . » vaive keal 1 pre-bent and showld not be adjusted in any way. Install the cylinder head, lock - washens, and head
. ’ st . : , screws Theyexhaunt ports’in the cylinder head have been marked by omitting the ends of two of the fins. Do _
) not tighten head screws st th ume. Install manold nuis and seals on lbe‘ manifold and assémble into the
i .. . clbow fitung. but do not ughten. Install second valve-head ansembly on the o(h?r cylinder and manifold. Torque
- d . : ali head screws to $5-90 1b. n. ReNorque agan. Position manifoid and ughten manifold nut % lo{K turns beyond
. . ' ) hand ught. * .
K . . hd * INSPECTION: Regular inspection may p‘r:vm expensive repaus. Do not be alarmel™yf pump temperiture
- . v , reaches 150-250° F. when running continuously. If pump or motor shows evidence of overheating or exoessive
noise, stop immediately for repairs. ’

oo OlL-LESS | ' LT

.«

.

’ . 1t 1 usually Quickest-and cheapest 10 send the motor in for ‘repair. Authonzed servics facilities are located st *
- N v . v N . * -~
V “~’ “y REC I P ROCATI NG * L . Brenner-Fiedler and Associates Gast. Manufacturing Corporation Gast Manufacturing Corp
. . ) ’ . g 16210 Gundry Avenue ] 515 Washington Avenve ' 2300 M-139
! . s - ., . . 4 Paramount, CA 90723 . Carlatadt, NJ 07072 Benton Harbor, M1 49022
.7 2T VACUUM PUMPS e - -
P, L S ! e \ § , : . . .
v vl N et SR ‘ . .
. P Ly . ~ g - °;
' . 2 . e . £ - , . 4 , ; .o
. ‘-lIII.ﬂllliIIl’lI!III.IIIIIIll..l.l..l!.lr\. L Do . S, .
! - . 3 & . .
, o ) . ) ) .
, Q e M u 3 ' ,\\Q'!( ) [ 4 %n?.u‘v ure. conr - o V. . , ¢ v ) .
FRICT « myd - P : ; L W . :
Rt ° . . Sl .2 : , . ’
) [Arorn provasi o e 2= ’ o . » o i o e o7 g R .




-

ERIC

13

O weeus rans mcsemrm serres s

YACUUM PUMP

”

Y
QUANTITY BT B0 11

Leer L PART NO ' DESCAIPTION "
No L i
i i oY --
" l 1
l o .
vy oeaooa. INLET FILTER , ’
2| 86 JAR ‘ ,
3 . Bare’ RVETSTUD Lo ;
1oe AA730 ENO CAP !
s 1 B143A ™ FELT . . i
6 . w8307 RETAINING RING |
7 ' 8303 BOOY |
B b3S - <« CAP i
b} #A503 . PIPE PLUG o
17 AF53] ELBOW FITTING '
18 B6C19 HEAD SCREW = |
19 BC115 LOCKWASHER :
0, AR50/ CYLINDER HEAD i
21 AFS20 HEAD GASKET . |
22 AF 545 VALVE, OUTLET !
23 AF543 VALVE PLAIE, . f
24 AF544 VALVE, INLET |
2% AF5G21 - CYLINDER GASKET t
6. AF5W , CYUINDER .
by BB619 CYLIMDER SCREW -
28 AFbAL PISTON RING" |
29 AF540 - PISTON SEAL °. \
a0 AF 56! PISTON ROD ASSEMBLY ) r
31 ] AFs4z RIOER RING 7 '
3 AFSILF V ECCENTRIC N \
331 s8an ®  screw . .
34 AFS00F BRACKL® . L
s AB1360 .s0uaRrf KEY
97 ACA445 RETAINING RING . '
R AF847 FAN
3 AF549 SHROUD - 1
‘a0 AF567 ) ‘NANIFOLO SLFEVE ) '
4 AFDGY MARNIFOLD NUT i
42 |  AFS50E MANIFOLD » i
< .

i

[FEEVIR VIV VIR )

NN D N W NN

)

PRV, SN

a

o

On the staged model, 4VSF 1tems 0 thru ¢35 are rotated §0° Flocks,tre 07 the RIGHT SIDE ONLY
N -

To rebusid, order service kit K262 7

-

" .

-

. Whan corfesponding of o/decing spare parts, please give compiate iRodel And/of s»rial NuMoer
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Module No: Module Title:

Preventive Maintenance

Submodule %itle: ‘ . ' ’ 't
Approx.. Time: 'Y , .
) e
) % P
1 hour ‘EVALUATION - .- -
Objectives: r ..

&

The - 1earner will. comp11e 30 out of a poss1b1e 35 point quiz, Quiz will consist of °

(a) one 10 point practiglé\problem.where he will demonstrate accuracy and completeness$
in the physical use of a PM\tool applied to an actual operating piece of water or
wastewater process equipment; (b) 5 true - false questions; (c) 10 multiple choice
questions;(d) 10 matching all concerning PM on water and wastewater equipment.

Practical portion of test will be given in a place separate from the written portion
of the exam so that those working on the written exam will not be bothered by the
practical. tearners will complete the pract1ca] after they have comp]eted the written
exam. .

2

Preventive Maintenance Quiz

A. Tle - False (1 - 5) €ircle "T" if treu and "F" if false.-
1. T F PMis away of protecting a valuable investment.
N .

2> T F Aplant log is strictlv a confidential record %o be kept within the -
operation personnel of a water or wastewater treatment plant. :

\§3. T F, Aagood inventory is nécessary in a PM program so that the operator : |
? can teﬂ at any time what _replacement parts he has on hand
T

F Equ1pment cards are to be filed where they are eas11y access1b1e by
all maintedance personnel. - R .

5. T F A good PM record will keep the operator updated on what'mafﬁanance
he'has performed, but is of no value in indicating arising problems.

. iple Thoice. C1rc]e the letter of the best choice(s) of the answers given.
v There may be more than one an)ner , A

.1: The pyrpose of an 0 & M manual is to: - . }ﬁ
e the’ opera$or by giving him maJ: information than.he needs .

b. Give the operator the technical 1nfofmat1on needed to operate and n91nta1n
his equipment.

€. List parts humbers and/ descriptions*for replacement. .

¢ ; . . -
d. Keep a record of operation_and maintenance done on equipment.




'y

\\ ‘ >

'\Eage ___of
) :

[ 4

e

2. The 0 & M manual usually includes information on: '

“a. Installation, start-up, trouble éﬁboting, maintenance. g

* Technical data on the equipment: y

"

c. Manufacturers of pertinent lubrication products.
A b

3. A good trouble sHooting gu{de should be de;;gned so that it can be
followed ard understood during an equipment breakdown by: .

’

(4

a. The general public .
b. Only a well trained maintenance man ‘
c. Any operation or mainfenance staff personne]

\

1

d.. Only a select few staff members

4, A‘pump curve shows: .

Head in feef

a.
b. Size of jmpeller . N
A /
v . , ,
C. Bate in GPM ‘ - ‘
d. .Size of solids the pump will handle

" 5. An eauipment card would contain which of the following information?

a.

[3

When the last maintenance was performed ’

t

Frame size

"b. ’
. - » i L]
c. Horsepower
“ .= .

~d.

64 When is a good time to begin a PM program?

Manufacturers name

;:j;ﬁefore a piece of equipment is first started’up.
.Y Once the 6perator gets the "feel" of running-a piece of

c. After a’piece of equipment has been.maintained several times.

equi pment. N

»

KN

t

&




10. A PM ;ecqrd5~system should be keot updated:
a. Once everv*6 months ) o
q b. Onge a week -
- c. Daily
< d. When ‘the operator has nothing better to do.

right.
pr0v1ded after the numbers on thes1eft

1. . chk1ng gland i . a. Volt-amp meter
- : 2. Force main : ' b. Feeler gaugé

3. Well . = - =7 S c. Runout gauge - ~
S E]ectr1¢ mptor,stgrterv d. Wrench set

5. -Pump shaft . .. | e. Pressure

gauge ~

e

o D g ,
. Page -  of .
‘k 4. A r6;;u£ gaUge can tell youv . ) )
. ;. How far a piece bf equipment will move when.started up.
‘b; The spegd“at which the sﬁift is running.
c. The shaft is bent. ‘ . “
- d. .The impeller, is out of balance.
8. Pressure g;uges can help you iq determining: v J
a, If a pressure\sand filter is plugging.
b. The efficiency of a pump discharge. ﬁ
c. The drawdown og a well. ‘
9. A voltage-meter cén:k F o
a. On]yfbe‘used byja certified éiectriéign."
B. Indicate head loss on a pump dischérge.- ’
c. f;dicate f1uctuation;>in electrical power supplv: | \VA\_;&/'

(.

cf Match1ng Match the PM po1nts on the left w1th the tools listed on the Lr**/

Mark the Tetters from the column on the r1ght in the blanks .




®%
<

~
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g
L
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~
{
L ’
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«

<~ 6. thp impeTler A f.. Tackometer _
7. - Electric motor starter ﬂ“\u:g, ‘A¥titude gahge g
- - w . c i
"8, Lomminudor teeth h. Ohm meter
9.7 . Grease fitting . ' 1. Outside calipers -~
10. - Motor ghaff . » _J. .Grease gun

D. Practical” ~ L

4 . ) . /. ~
Upon conipletion of the orevious portions of the exam you will proceed to-
the designated area for the practical exam.  Here you wil} be observed
by an instructor on a one to one basis. .You will be“gradkd by this

instructor in two parts.

Demofistration (5 points).

Please be complet
categories as vou.possibly-can. .

Part ‘1 - Oral (5 points) and Rart 1I - Manual -
e and accurate in both '

™
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Module Ho: Topic: AN
| .
IRstructor Notes: . Instructor Outiine:
A X /
L .
I . Answers to Examination Questions
a — AT B
- o~ ; . 7
., 2. F
, - \e \3. T - i
4. T
, F : 5. F : ‘
. K ["
. B. 1. b, ¢
-« ‘ 2. a’ b, (of L4
I3 — \ . 3 - )
. ~3.. C ¢
&J ) f' ‘,.’f' b - &:
AR ~ . 4. %, C(\ A !
“ M S [
- . 5 5. b, c, d
o 4 )
) b. a
\/ 4
/-’w . "’ - ) ’ 7. C’ d )
; N 1 8. a, b
~ ) . ..4-@\ !_/ -
~ . 9. C’ d ‘
. - 10. ¢
[} ‘;‘ \ ’ ‘
~_ c. 1. d
’b-;‘ '
S 2. e o ) )
. 3. g R . 1\ e
. * & . -h ®
\ “
! . 5. Cc «" i
. N .
E . 5. i ‘ . .
A t 7
7. a = ~
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. 8. b - :
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(Module Ho:
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Instructor Notes: .

4
7.
U~

’h‘

) “‘\" ‘

—~

electric motor of any variety. He will also have’
on hand one of#tach of the folldwing: Volt-amp™\
meter, standard grease guy, wheel tackometer, shaft
runout gauge. The. instructor will assign-students
on a one-tg-one basis one of these tools.

Grading will be left to the instructery inter-
pretation of Kow well the learner has) described:

the purpose of the tool as well'as his aecuracy
with it in applying it to the pump-

o

D. Instructor will provide a centrifugal pump with ¢

8¢




